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CHAPTER 1: INTRODUCTION 
Purposes of the Study 
The purposes of this study can be summarized as follows: 
1. To give an overview of some Important landmarks in the history of 
United States Swine Industry. This objective is purely for information 
purposes. 
A great deal of what is happening today is in one way or the other re­
lated to past events. A significant percentage of current happenings are 
the results of historical happenings; hence, history should not be dis­
counted too much. The past plus the present shape future actions to a 
great extent. 
2. To present a detailed description of the structural characteris­
tics of the U.S. hog production industry. This includes the structural 
changes the industry has undergone since 1950. 
3. To do an econometric analysis of the supply response for hogs, 
separate analyses are done for the North Central Region of the U.S. and the 
United States as a whole. 
Changes are rapidly taking place within agriculture and the economic 
environment in which agriculture is placed. Severe income problems within 
agriculture in the 1980s gave way to problems of encouraging rapid expan­
sion during the war and immediate post-war years, which in turn have led to 
the surplus years of the last three decades. These years have witnessed a 
remarkable transformation within the technological framework of agricul­
ture. New seed varieties have been introduced, fertilizer use and crop 
rotations have changed, farms have become increasingly mechanized, and 
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whole new industries, such as broiler production, have been established. 
This period has also witnessed the role of governmental involvement within 
agriculture grow in avenues never before expected. In the 1930s, government 
entered into agriculture to boost and stabilize income. During the war 
years, government actively encouraged the expansion of agricultural produc­
tion. In the last few decades, however, as an outcome of its policy of 
income maintenance within the agricultural sector, government has had to 
assume the role of managing the nation's agricultural surplus and surplus 
potential. 
Government has hence been put into a position where it can instigate 
change within agriculture. To do so effectively, however, government must 
also be in a position where it can anticipate change, as an outcome of 
either the free market or the implementation of policy. In the past gov­
ernmental action has been oriented towards several goals, many of which 
have not been clearly defined. It has been a priii^ry goal of agricultural 
economists to develop a body of knowledge and analysis which can service 
existing policy goals and help develop new intermediate ends which are 
consistent with ultimate social well-being. 
Important among the questions which face economists is the role of 
price. Increasingly during the last 50 years, U.S. governments have worked 
to modify the operation of the free market for agriculture through various 
price policies. Price changes have important income effects, and it has 
usually been with respect to income maintenance that price policies have 
been formulated. But price is also the agent by which equilibrium is main­
tained within the economy through allocating factors to production and dis­
tributing income to owners of these factors. 
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A knowledge of the likely role played by prices in the allocation of 
factors and the consequent implications for production is imperative for 
the formulation of any well-based price policy. This type of information 
is being increasingly sought out by the formulators of agricultural policy. 
Within this framework of enquiry many questions may be asked, such as: 
will certain price changes lead to noticeable modifications of output 
levels, and if so, for what products? In what aspects of production are 
the impacts of price changes felt? At what times are prices considered in 
the commitment of resources to production, and during what time period can 
a response be expected from a given price change? Are price changes the 
most appropriate means for bringing about production control, and if so, 
what are the most appropriate prices to change? VThat are some of the price 
changes required to alter certain trends or cyclical movements in produc­
tion? 
These questions underlie the growing interest in the analysis of the 
supply of agricultural products which has been manifested over recent 
years. Increasingly during the last two decades, studies have been made 
estimating the response of production to changing prices. They have 
ranged in scope from the response by the whole agricultural sector as agri­
cultural and nonagricultural price indexes change, to the response of spe­
cific commodities at specific times in specific places as specific prices 
change. They have also ranged from studies which spell out the most ideal 
production adjustments as relative prices change, according to the criteria 
of optimum resource allocation, to studies establishing the nature of re­
sponses which have taken place and the response behavior which is likely to 
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follow possible price changes. It is in the spirit of this growing body of 
information that the third objective of this study has been considered. 
Organization of the Study 
In Chapter II of this work, the theory of commodity supply and methods 
of estimating supply are examined with particular emphasis placed on agri­
cultural products. In Chapter III, landmarks in the U.S. swine industry 
are discussed. Chapter IV presents a discussion of structural characteris­
tics of the U.S. hog production industry. In Chapter V, analysis of the 
changes in supply functions and supply elasticities in hog production is 
presented. 
In the final chapter, the preceding chapters are drawn together in 
form of summary and conclusions. 
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CHAPTER II: THE THEORY OF COMMODITY SUPPLY AND METHODS OF ESTIMATING 
SUPPLY 
The Economic Theory of Supply 
The theory of the supply function for both firm and industry in eco­
nomics has been developed within the restricted model of perfect competi­
tion. The supply function for the single product competitive firm is the 
relationship which shows, ceteris paribus, the amount of that product which 
will be offered on the market at each price. A similar concept can also be 
defined for the multi-product firm, though its nature will depend upon 
whether or not the ceteris paribus conditions allow for the readjustment of 
output levels of all products to maintain internal equilibrium within the 
firm. 
The definition of this concept has been of great importance in devel­
opments of the partial and general equilibrium theories of Marshall and 
Walras respectively, and their subsequent unification in the work of Hicks. 
The nature of firm and market equilibrium, and hence the effects of public 
policy on prices, output, and income, thus depend significantly on the 
nature of the supply function. 
The economic theory of supply is based firmly upon the theory of pro­
duction. In the micro-economic theory of the firm under perfect competi­
tion, there exists a unique relationship between production, cost and 
supply functions. Each is part of one comprehensive theory. 
In the single product firm, the short-run supply function (where one 
or more resources are fixed) is determined by the allocation of variable 
resources which maximizes net return and corresponds to that part of the 
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marginal cost function for which marginal cost is greater than average 
variable cost. Classically, this occurs in the region of the production 
function where total output changes at a smaller percentage rate than the 
change in price. The long-run supply function (where all resources are 
potentially variable) is similarly that portion of the long-run marginal 
cost function for which marginal cost is greater than average cost. 
The analysis of supply for the multi-product firm in the short-run is 
complicated through having to deal with a cost surface rather than a cost 
curve, though it is similarly determined by that allocation of resources 
to the various output products which maximizes net return to the firm. 
This occurs where marginal returns to all products are equal and equal to 
marginal cost. Any price change for one product will change its per unit 
revenue causing a change in the level of the variable input allocated to 
that product, and also, if technically possible, the allocation of fixed 
resources between various products. Thus, unless products are technically 
independent, the supply function for the individual product in the multi-
product firm is likely to be more elastic than the supply function for the 
product in the single product firm. The exact nature of the former func­
tion depends on the technical product-product relationships of the firm, 
i.e., the firm's total cost function. 
The supply of a commodity at a given price for an industry as a whole 
is the aggregate of individual supplies at that price. By this process of 
aggregation of actual or potential supply, the supply relation for the in­
dustry can be found. The industry supply function is thus derived from 
supply functions for the component firms. The classical theory of produc­
tion thus specifies a firm and industry supply curve (function) which rises 
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to the right. The slopes of these curves will depend upon the technical 
characteristics of production and the distribution of fixed resources among 
firms. 
The hypothesis of U-shaped short-run marginal and average cost curves, 
which follows from the classical variable proportions production relation­
ship, should not go untested, however. Other functional forms have been 
hypothesized, such as the rectangular hyperbolic average cost curve (con­
stant marginal cost) or the linear segment cost curves of linear program­
ming. Johnston (29) suggests the former. Having analyzed statistically 
the cost structure of six industries using both time series and cross-
section techniques, he states: 
"...three important points to note, however, are 1. that in the 
majority of cases where statistical tests have been applied, the 
hypothesis of a linear total cost function has not been rejected, 
2. that most often no statistically significant improvement on 
the linear hypothesis is achieved by the inclusion of the second-
or higher-degree terms in output, and 3. that supplementary tests, 
such as the examination of incremental cost ratios, usually con­
firm the linear hypothesis." 
The theory of agricultural supply 
The classical supply theory of economics relates only quantity of out­
put to price, other things remaining constant. This does not adequately 
(or perhaps even significantly) account for variations in agricultural out­
put. T-Jhen the purpose of analysis is prediction, it is important that all 
factors affecting supply should be considered. In view of this fact, we 
will consider two types of relationships between price and quantity offered 
for sale, following Cochrane (13), namely, 1. the supply relation, and 2. 
the response relation 
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The supply relation is the relationship between the quantity of prod­
uct offered for sale and product price relative to other commodity prices, 
in a given time period, and ceteris paribus. The concept obviously shares 
the character of other concepts of economic science in being an abstrac­
tion, and it cannot, therefore, be measured as such in any ex post analysis 
where the environmental background is constantly changing. We may, how­
ever, postulate models of supply under certain environmental conditions. 
Such models may be very useful in prediction. For example, linear program­
ming models have gone a long way in indicating the structural nature of 
supply elasticity under various land, labor, and capital restrictions. 
The response relation is the relationship between the quantity of 
product offered for sale and variation in product price relative to other 
prices, in a given time period, however the change in quantity takes place. 
For the concept of response, we hence drop the abstract framework of the 
supply relation. We can endeavor to measure the response relation with a 
view to prediction of future output as price (or any other determining 
variable in our prediction function) is varied. The supply relation is re­
versible. The response relation, however, takes into account the dynamic 
background of production. Since we cannot turn back the hands of time, 
with all the changes associated with time, we cannot think of the response 
relation as being reversible in the same sense as the supply relation. 
In the subsequent discussion, we will consider the nature of the re­
sponse relation in agriculture, being guided by our knowledge of the prin­
ciples of agricultural production and general market behavior. The theory 
conceptualizes the response relationship for the individual agricultural 
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jommodity and agricultural commodities aggregated for both the firm (farm) 
and the industry. 
D. Gale Johnson (26) considers that the response of quantity to price 
depends on four major categories of factors; 1. technical relationships, 
2. objectives and behavior of farm operators, 3. demand conditions for out­
put, and 4. supply conditions for factors of production. As a subdivision 
of no. 2, we can add: 2a. the nature and certainty of price and technical 
expectations. We will consider demand conditions for output, i.e., changes 
in the relative prices between output, factors, and other products, as an 
aspect of the supply conditions for factors of production. 
Supply conditions for factors in production 
Let us first assume given technical relationships, subjective cer­
tainty, and that farmers maximize profits. The characteristics of the sup­
ply (response) relationship must then depend upon the supply relationships 
for factors of production. In the short-run, resources of land, labor, and 
capital are considered to be fixed for the farm as a whole but variable in 
their services between enterprises within the farm. This is more likely to 
be the case in farming than in nonfarm activity. Thus, the commodity sup­
ply function for the firm will be fairly elastic to full capacity, depend­
ing on the number of alternatives whose price-cost ratios come within the 
relevant economic range considered. 
The aggregate supply function for the firm in the short run, however, 
is highly inelastic. Resources for the farm as a whole are fixed in the 
short run and have little opportunity for nonagricultural employment. That 
is, the opportunity cost for farm labor, land, and fixed capital is very 
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low for nonagricultural alternatives, and these factors can be considered 
as fixed in supply. Variable costs in agriculture are often low, and from 
the general theory of supply enunciated above, it can be seen that there 
will be a tendency for capacity production under very low produce prices. 
This will not be true where the proportion of variable to total cost is 
high and the credit supply is not limited. 
Elastic commodity supply functions to full capacity and inelastic 
aggregate supply functions are, therefore, postulated for the farm. These 
are the basic presuppositions of comparative budgeting and the theory of 
static linear programming analysis. 
On the basis of these relationships for the farm, we would expect the 
short-run supply functions for particular commodities in agriculture as a 
whole to be fairly elastic. Transfers of resources within agriculture are 
relatively easy, as labor and capital need not be shifted between firms and 
regions, and these resources are fairly adaptable between certain alterna­
tives. Transferences of resources between agricultural uses may not be 
continuous, however. Within fairly wide price-cost ratios, no transfer­
ences may take place, while at other critical ratios, large movements of 
resources will take place from one use to another. 
Similarly, the aggregate supply function for agriculture is inelastic 
in the short run. The aggregate supply functions for farms are inelastic 
in the short run, and aggregate output for agriculture is the summation of 
the individual farm outputs. 
A note of caution must be raised when talking of an aggregate supply 
function. In the abstract economic theory of supply, we consider solely 
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the quantity of a single homogenous product offered for sale at various 
levels of price offered for that product, other things being equal. The 
concept of an aggregate function implicitly introduces the need for weights 
and index numbers. Practical criteria have been formalized for the con­
struction of index numbers, but these are not always economically or sta­
tistically meaningful. 
The changes in elasticity in going from the short run to the long run 
can only be stated very generally as the length of the planning horizon is 
not clear cut and is only inadequately measurable. As the number of fixed 
resources decreases, the production function becomes more elastic. We 
would, therefore, expect the aggregate supply function of both the farm and 
agriculture as such to become more elastic over longer periods. 
Thus far, we have considered the situation (short-run) where total fac­
tor supply is relatively fixed but factor service is divisible and adapt­
able. We have considered constant factor prices and have thus formulated 
characteristics of the true supply functions for agriculture. In describ­
ing the response relations, however, we must take into consideration the 
obvious fact that prices for outputs and factors of production are not in­
dependent. Thus, a theory which conceptualizes the true response relations 
of agriculture must embrace the characteristics of the supply functions of 
the factors of production in agriculture. 
D. Gale Johnson (26) has postulated the effect of the characteristics 
of response relations for factors of production in agriculture on response 
relations for agricultural output. He postulates that in periods of, say, 
less than five years, the responses of land, labor, and farm machinery are 
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very inelastic. This will apply particularly in periods of declining 
prices when durable capital equipment and land already in production have 
no use outside of agriculture. In these circumstances, labor might migrate 
out of agriculture, but where prices are falling with consequent unemploy­
ment, farm laborers may be willing to accept lower wage rates rather than 
be unemployed. 
With an increase in the demand for an agricultural product, however, 
its price will rise enabling more product to come onto the market before 
marginal revenue and marginal cost are equalized. This, in turn, will in­
crease the demand and price for factors. Therefore, as farm product 
prices vary in relation to industrial prices, they may not vary in relation 
to prices of factors of agricultural production. Consequently, farm prices 
and costs tend to rise and fall together (except for interest on long-
termed debt), and employment of labor, land, and capital do not change 
appreciably. 
Therefore, as demand for agricultural commodities increases, the 
prices of land, labor, and capital rise, and the supply curve also rises. 
As a result, the apparent supply curve (response relation) appears very 
inelastic when, in fact, we have obseirved several points on several more 
elastic supply curves. Johnson explains the observed stability of agricul­
tural output through periods of changing levels of economic activity and 
prices in terms of the relative stability of product price to factor cost 
ratios in agriculture. 
Glenn L. Johnson (27, 28) carries the type of analysis initiated by 
D. Gale Johnson further in the analysis of aggregate agricultural response 
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through a consideration of the theory of fixed assets. Aggregate agricul­
tural supply can only be understood as we are able to explain why factors 
move into or out of agriculture and then become fixed. An asset can be 
considered as fixed if its disposable price is less than its marginal value 
productivity in use, which is, in turn, less than its acquisition cost. 
Under these circumstances, it obviously does not pay to dispose of the as­
set or expand its use. Using halved-normal, normal, and doubled-normal 
farm product prices, Johnson (28) expresses hypothesized relationships be­
tween acquisition costs, disposal values, and expected marginal value pro­
ductivities for nine categories of agricultural factors during the four 
phases of the business cycle. He explains the small variation in aggregate 
agricultural output throughout the business cycle from a consideration of 
the factor flows into and out of agriculture consequent to the hypothesized 
price movements. Also, the aggregate supply curve for a variable structure 
of prices has a positive elasticity, is more elastic under increasing agri­
cultural prices than decreasing prices, is more elastic under increasing 
agricultural prices during recovery and prosperity than during recession 
and depression, and is less elastic downward during recovery and prosperity 
than during recession and depression. 
The theory of fixed assets approach is important in determining the 
effect of land and labor supply on agricultural output. Disposal prices 
for land employed in any particular use are those associated with super­
session costs and opportunity costs. In the short run, the opportunity 
costs for rural land in nonagricultural production approach zero. There­
fore, while land in agriculture has any marginal product at all, it will be 
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used, and thus the supply response of agricultural land is highly inelas­
tic. The opportunity costs for alternatives within agriculture, however, 
are important. These are determined by relative price movements for alter­
native agricultural commodities. Similarly, due to the immobilities of 
labor, opportunity costs for agricultural labor outside of agriculture in 
rural areas will be low, and the supply of labor in agriculture will be 
stable within wide price-cost ranges. This situation is obviously relative 
to the mobility of labor between industry and agriculture and of indsutry 
and services between industry and agriculture and of industry and services 
between rural and urban areas. 
Finally, we must consider the possible influence of a backward sloping 
supply curve for labor on agricultural supply. Backward sloping supply 
curves for labor hav : been shown by econometric analysis for industrial 
labor and have been demonstrated theoretically (over at least part of their 
range) from an analysis of the hypothetical leisure-income indifference 
map. The question arises .as to whether a decline in product price, bring­
ing about a decline in farm income, will cause a greater input of operator 
labor, lower marginal'cost, and thus increase product output. Ladd (33) 
critically examines this question within a theoretical framework and con­
cludes that a negatively sloped agricultural supply curve cannot be deduced 
^ priori but that its existence depends on particular production relation­
ships, leisure-income preferences, farm and nonfarm opportunities, and the 
structures of owned to purchased resources in production. 
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Objectives and behavior of farmers 
Any thorough analysis of the aims and behavior of farm families lies 
outside the scope of this study, but their nature cannot be ignored in any 
supply analysis. We have assumed thus far that farmers maximize firm reve­
nue by equating marginal returns to all factors at a level equal to mar­
ginal cost. This automatically puts a cost on operator labor, which is de­
termined by the operator's leisure-income preferences. Similarly, many 
resources, notably variable capital, which may be rationed for the farm as 
a whole, will be competed for by the firm and household sectors of the 
farm. Little attention has been given to the problem of the intricate 
amalgam between production and consumption within the farm unit. 
The knowledge situation 
Similarly, ignorance and uncertainty must have a profound effect on 
the supply relation. Ignorance, insofar that it involves the use of sub-
optimum technology and market expectations, is cost raising, and, if we 
assume that the consequences of ignorance increase with level of inputs, 
tends to decrease elasticity of supply. Uncertainties which are built into 
the vagaries of the physical and economic environment are also cost raising 
when viewed a^ posteriori. Precautionary measures taken to minimize the 
effect of uncertainty, such as diversification insurance, contracting, or 
the selection of less variable enterprises, all introduced rigidities to 
supply response. Risk aversion is itself an important factor in limiting 
capital borrowed, as shown by Heady (22). 
Many farm management analyses using cross-section data have been pub­
lished since the early 1940s, and most indicate that the conditions for 
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economic efficiency are not, a posteriori attained. Any factors, there­
fore, which act to reduce ignorance and uncertainty will certainly improve 
agricultural efficiency and increase the elasticity of supply response. 
Uncertainty also appears to be largely responsible for the lag in 
adoption of new techniques. Farmers are limited in their ability to be 
able to interpret technical relationships from a given situation for use in 
their own particular situation. They are, therefore, likely to delay ap­
plications of new techniques until their judgements can be based on wider 
knowledge. Uncertainty will discount returns, and, particularly when in­
come is low, innovation will be postponed until discounted returns rise 
sufficiently. 
Ignorance and uncertainty, however, are not the only factors causing 
inefficiencies. Many institutional rigidities can perpetuate misalloca-
tions of resources where we assume that the pricing system reflects rela­
tive consumer preference. Institutions which separate the pattern of dis­
tribution of product from incidence of costs will act to decrease the elas­
ticity of supply (from society's viewpoint). The institutional framework 
of agricultural rent is a case in point. A lease is economically ineffi­
cient if it causes total land and other resources of the landlord and ten­
ant to be used in any way other than that which is reflected by the price 
system. 
Technology and innovation 
We are now brought to the role of technological innovation in explain­
ing changes in supply response. Undoubtedly, when we consider the secular 
movement in output and the structural changes in resource use in the 
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economy, we must consider the dynamic technological framework in which pro­
duction takes place. Several authors point to the disproportionate growth 
of product to factors over the past century. Schultz (42), in particular, 
considers that new techniques (and concurrent improvement in the quality of 
labor) have played such a determining role as to make an analysis of growth 
in output, in terms of "conventional inputs" totally inadequate. Heady 
(22), however, suggests that Schultz's basis for aggregation is too large 
and that an analysis of factor readjustments would show that "conventional 
inputs" considered in unconventional categories explain a considerable por­
tion of the aggregate output change in agriculture. 
The chief characteristic of technological change is that it is cost 
decreasing, i.e., a given product can be produced with a smaller discounted 
cost. The effect of this is an increase in production, though over time, 
with an increase in output for the industry. Agricultural prices will fall 
checking expansion or forcing less efficient farmers out of agriculture. 
The general effect of technological development on short-run supply will, 
however, be one of shifting the response curve to the right. This, in 
fact, is reflected in changes which have taken place in aggregate agricul­
tural supply over the last century. 
Technical advance also causes changes in the rates at which factors 
substitute for each other in production. This means that through time the 
basic structure of agricultural resource flows are changing, with capital 
substituting for land and labor in production. This may cause the ratio of 
variable to fixed factor imputs in the planning period to increase over 
time with a consequent increase in the short-run price elasticity. 
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The nature and rate of technological advance, then, cannot be ignored 
in the analysis of the structure of supply response. Cochrane (13) 
stresses this point, and from it concludes that the long-run supply re­
sponse is more elastic while prices are increasing than when prices are 
decreasing. During the increasing price phase, capital becomes more 
readily available and with buoyant expectations technical innovations take 
place moving the supply curve to the right with a consequent elastic re­
sponse as prices rise. But since innovations are cost decreasing, they are 
not relinquished as prices fall, and hence the response to a fall in price 
is less than a response to an equivalent price rise. 
Inventory adjustment and agricultural supply 
Little attention has been given to the theory of the very short-run 
price response in agricultural supply, i.e., the response to price of ag­
ricultural market supplies taking place within the production period. This 
may be of little consequence when the supply accounting period and the 
period of production are of the same duration. Yet, in many facets of ag­
ricultural production, the period of production is not and inherently can­
not be clearly defined. This is most evident in certain livestock enter­
prises where working capital and final product may be one and the same 
thing. A heifer calf, for example, may be slaughtered for a certain 
quality of meat or incorporated into a breeding herd where, after breeding 
perhaps five calves, it is slaughtered for a different quality of beef. 
Factors which lead to decisions as to whether heifers are slaughtered 
or kept for the breeding herd, the weight and age at which steers are 
slaughtered or whether lambs will be slaughtered or kept for breeding or 
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wool production, are extremely complex but have important implications for 
annual supplies and the trends of annual supplies. Such decisions, and the 
factors which lie behind them, are important determinants of the long-run 
cattle and sheep cycles and possibly of the shorter two- or four-year hog 
cycle. It may well be, following Schumpeter's (43) analysis of economic 
development, that the key to certain aspects of the long-run trends in 
these enterprises follows from the opportunities for technological innova­
tions made possible by the commodity cycles. 
The cattle cycle is now usually analyzed in terms of inventory adjust­
ments (4). Yet, whether the cyclicality is essentially self-generated 
(price-generated) or due to external (cost) factors is a matter which is 
still under debate. Self-generated cycles can be explained in terms of 
economic theory and the time period of production. When prices are rising, 
stock are retained for breeding purposes. This reduces market supplies 
forcing prices still higher until the progeny of -greatly enlarged numbers 
of breeding stock come onto the market forcing prices down. Declining 
prices cause the liquidation of breeding stock increasing market supplies 
and forcing prices still lower. This continues until the contraction in 
numbers of progeny from the smaller number of breeding stock start to force 
the price upward, and the cycle begins again. 
Recent developments in the dynamic theory of inventory analysis have 
important implications for the analysis of livestock supply, particularly 
in relation to livestock cycles. Through their use, both independent and 
interdependent aspects of inventory adjustment may be incorporated to ex­
plain livestock cycles and trends. How useful such models will be depends 
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on our knowledge of farmers' expectations of feed supplies and prices which 
follow from past situations. 
What, then, can we say about the relative importance of structural 
elements of supply? This is a problem which cannot be adequately answered 
without reference to facts of production. 
Until the advent of linear programming analysis, no significant econo­
metric work had been done on the estimation of the supply relation for the 
farm firm. The optimum plan given by the linear programming analysis does 
not vary continuously as price ratios change but rather at discrete criti­
cal ratios. As a consequence, the supply function will be discontinuous. 
The average of farm commodity supply functions may well become continuous 
in aggregate, but the linear programming approach is highly suggestive for 
the nature of elasticity coefficients. 
The more traditional econometric approach to supply response is 
through time series analysis using least squares regression or, more 
recently, simultaneous equations methods. These studies have been made for 
predictive purposes. They take behavioral aspects of production as given, 
and thus far have not analyzed effects of changes in uncertainty, relative 
efficiency, and objecting in farming. Technological change has only been 
inadequately considered. But undoubtedly, the rough elasticity estimates 
are a considerable improvement over our purely theoretical knowledge, which 
only indicates the relevant factors which may affect supply and the direc­
tion of their influence. 
A theory of supply, however, is essential if worthwhile and increas­
ingly realistic econometric models are to be built. 
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Methods of Estimating Agricultural Supply 
The production foundation 
The production function is the foundation of supply. Under conditions 
of perfect knowledge in respect to all variables, a firm's static supply 
function could be derived directly from the production function, given a 
goal of profit maximization for competitive firms. Using the algebraic 
form in equation 2.1 for simplicity, we can illustrate the relationships of 
the production function to both the static short-run and long-run supply 
functions and the factor demand function. For the short run, we have the 
b2 
production function in equation 2.2 where C = aX^ , and is fixed at some 
specific level. The long-run total cost function is equation 2.3 when both 
factors are variable and and Pg are prices of the respective factors. 
Substituting k = PgXg, the value of the fixed quantity of into equation 
3, we obtain the short-run total cost function (equation 2.4). 
Y = AXJ^ (2.1) 
Y = CX^l (2.2) 
C  =  P ^ X ^  +  P g X g  ( 2 . 3 )  
C = k + P^X^ (2.4) 
Returning to the short-run production function (equation 2.2) and express-
-1 ing input as a function of output, we obtain equation 2.5 where n = b^ . 
Substituting the value of X^ from equation 2.5 into equation 2.4, we obtain 
the short-run total cost function in equation 2.6. The marginal cost 
equation, the derivative of C with respect to Y from equation 2.6, thus 
becomes equation 2.7 and is a function of output. Equating equation 2.7 to 
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Py, the price of the product, and solving for Y, we obtain the form of the 
short-run supply curve in equation 2.8 when Xg is fixed in magnitude. 
= C""Y" (2.5) 
C = k + P^C""Y* (2.6) 
= nP^c"*Y*"l (2.7) 
1 
Y = (b C* (2.8) 
^1 
The magnitude of output is a function of the production coefficients b^ and 
b^, given the magnitudes of Xg, and the commodity prices. 
Deriving a short-run factor demand equation, we can multiply equation 
2.2 by Py, the price of the product, to obtain a total value function 
(equation 2.9). Taking the derivative of V with respect to X^^, we obtain 
the equation of marginal value productivity in equation 2.10. Setting 
equation 2.10 to equal the price of the variable factor, P^, and solving 
for X^, we obtain equation 2.11, the static demand function for the factor, 
bi 
V = PyCX^ (2.9) 
f, • 
p 
Xi = (b'V^ / )bl-l (2.11) 
y 
Returning to the long-run production function (equation 2.1) and cost 
function (equation 2.3), we can derive the long-run static supply function. 
First, we obtain the marginal rate of substitution of Xg for X^ in equation 
2.12. Equating this to the ratio of factor prices, P^^Pg, and solving for 
the expansion line for the given price ratio, we obtain X^ as a function of 
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Xg in equation 2.13. Substituting this value of into equation 2.3, we 
obtain the long-run total cost equation in equation 2.14. Substituting the 
value of Xj^ from equation 2.13 into equation 2.1, we obtain the long-run 
production function in equation 2.15 which supposes X^ and X2 always in 
proportions which minimize costs. 
dX, b2Xi 
dX2 b^Xg 
(2.12) 
(2.13) 
'h^ 2 
+ P,) X, (2.14) 
Y = a 'V2 
Vi, 
1 b 1+b 2 
Xo (2.15) 
From equation 2.15 we express X^ as a function of output in equation 2.16 
and substitute the latter value into equation 2.14 to obtain the long-run 
total cost equation in 2.17 where cost is expressed as a function of out­
put. Now, taking the derivative of equation 2.17, the long run marginal 
cost equation is 2.18. Setting equation 2.18 equal to P^, the price per 
unit of product, and solving for Y, we obtain the form of long-run supply 
equation in 2.19. 
1 
Xg - a - Y ^ ^ (2.16) 
C = + Pr -1/^2^1 
V 2 ,  
(2.17) 
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1 
dC 1 (2.18) 
dY bi+b. 
Y = a 
1 1-b - -b 1 "2 TA-" l" 2 1-b^-bg 
P y (2.19) 
The optimum long-run output, Y, supposing that price and the produc­
tion function are correctly anticipated, and the farmer maximizes profits 
then is determined by the price of the two factors, P^ and Pg, and the 
Given interest in elasticities of product supply and factor demand in 
relation to product price and factor price, respectively, we could compute 
the short-run elasticity of supply and demand, respectively, from equations 
2.8 and 2.11. The long-run supply elasticity could be derived from equa­
tion 2.19. Similarly, we could derive a long-run resource demand function 
paralleling equation 2.19 and compute elasticities accordingly. 
Point of departure 
The static supply function above, derived from the relevant production 
function and set of commodity prices, thus provides a conceptual starting 
point in analysis of farmer output responses. By incorporating variables 
to represent new innovations, the knowledge of productivity coefficients 
for very particular resources previously thought to be zero, we could ac­
count for technological change. Of course, the assumptions implied in de­
riving supply and demand functions, such as equations 2.8, 2.11 and 2.19 
from the production function (equation 2.1) hardly square with decision-
price of the product, P. y 
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making conditions of the real world. If they did, we would only need de­
rive production functions for farms of a sample, aggregate them by appro­
priate weights, and produce the regional or industry supply function. Or, 
under certain conditions, unlikely ever to be completely fulfilled, we 
could estimate the production function from an interfarm sample and derive 
a single supply function directly from it. Yet, even though empirical 
operations of the latter type are not directly possible, the equations 2.1 
through 2.19 generally provide the inventory of types of variables and 
parameters we try to use and estimate in deriving actual output response 
functions by means of regression procedures or in projecting possible re­
sponses by programming, budgeting, or related techniques. In fact, the 
normative supply functions derived by budgeting and linear programming 
generally employ the same assumptions as implied in going from equations 
2.1 to the supply and demand equations in 2.8 and 2.11, respectively. How­
ever, they also include, as well as a moderate dose of subjective judge­
ment, certain other assumptions about the nature of fixed resources and 
form of the production function. Use of normative procedures, such as pro­
gramming or budgeting, does not obviate need for knowledge of the produc­
tion function. 
Complexities relating to the production function 
As stated above, supply functions could be derived directly from pro­
duction functions if uncertainty, capital rationing, lack of knowledge, 
nonmonetary goals, and lumpiness of fixed factors did not exist. Absence 
of these and related conditions would allow us to estimate production func­
tions first, then derive the product supply and factor demand functions. 
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Even in the absence of these conditions, we would still be faced with em­
pirical difficulties in estimating the underlying production functions from 
which the supply and demand equations must be derived. 
One difficulty is that relatively few firms in agriculture produce 
single products. This fact would not bother us if 1. all products were 
competitive technically, produced together only because of the relation­
ships between prices and substitution rates, and 2. the inputs used for 
each could be measured accurately and independently. But in most farming 
regions, commodities are produced in combinations, because they are comple­
mentary and supplementary over some range. Too, services of many resources 
cannot be allocated very precisely among the several products into which 
they are transformed. This is true for durable types of assets which give 
rise to flows of input services regardless of the quantity of use for a 
particular product. Then, too, the degree of multicollinearity, difficul­
ties of measurement, and inability to incorporate a large number of unique 
input categories into a satisfactory set of regression estimates necessi­
tate aggregation of resources into a few gross categories for farm produc­
tion function studies. The fact that some important resource categories 
are neither pure complements nor substitutes but serve as both, within the 
input magnitudes usually encountered, also complicates problems of estima­
tion. Similarly, except in a few highly specialized and peculiar climatic 
areas, outputs must be aggregated by value transformations. These aggre­
gation requirements themselves prevent derivation of clear-cut commodity 
supply functions from production functions. 
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Many other measurement difficulties also prevent us from deriving pro­
duction functions which can be used for computing clear-cut normative sup­
ply functions. For this reason, economists have turned to budgeting and 
programming to estimate what farmers might produce under pure goals of 
profit maximization and perfect knowledge of production and price parame­
ters. (These alternatives do not, as mentioned previously, eliminate need 
for knowledge of production functions.) Particularly bothersome are errors 
stemming from specification biases and inability to measure inputs such as 
management, information, and related items. For resources clearly used up 
in a single production period, as seed for annual crops, measurement is 
simple. Slightly more difficult is measurement of inputs of fertilizer 
where some residuals remain. At a higher level of difficulty are semi-
durable capital items, such as machines and buildings which may provide 
service in proportion to some uses but which also depreciate even under 
non-use. In the case of seed and, even though imperfectly, fertilizer, we 
measure capital input by value or input of the resource itself. We cannot 
measure input for machines and buildings similarly. We can attempt to 
measure input by services or depreciation during a particular production 
period. Yet, given the mixture of stocks and flow services representing 
these assets, these efforts will usually lack complete accuracy. If inter-
farm differences in technology could be adequately identified and measured 
by input categories, farm production functions could be estimated and prod­
uct supply and factor demand equations derived from them much more readily 
and meaningfully. 
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Positive and Normative Approaches 
The slight excursion into the realm of output and supply has already 
brought us into contact with concepts of what farmers do and what they can, 
might, or should do. These are the two poles from which agricultural sup­
ply has been attacked in the past. They will continue to provide the two 
major directions from which empirical estimates are approached. Whether 
the one or the other approach is used will and should depend on the nature 
and purpose of the estimates. Each has its limitations, as well as advan­
tages, for particular purposes and in respect to particular estimational 
objectives. 
Terms which have come to broadly categorize the two separate ap­
proaches are positive and normative. This distinction stems partly, but 
not entirely, from J. M. Keynes' early discussion of methodology in politi­
cal economy (30). Positive analysis has come to mean prediction of quanti­
tative relationships among variables as they actually do exist at a point 
in time or have existed over a period of time. Other terms sometimes used 
to describe this same type of empirical effort are descriptive and predic­
tive. Within the limitations of technique, the analysis describes struc­
ture as it actually exists and, hence, can be used to predict the magnitude 
of one variable from the magnitudes of others. In contrast, normative an­
alysis refers to what ought to exist under certain assumptions. The term 
normative departs from the Keynesian concept in the sense that it is not an 
ethical or value consideration but simply an indication of what might be 
expected to happen if decision makers possess certain goals and knowledge 
and are free from certain resource and institutional restraints. Both the 
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positive and normative approaches entail formulation of empirical models 
for use in predicting or estimating real world quantities. The efficiency 
of either thus depends on whether the relevant variables are included and 
accurately measured in the empirical model and how well they correspond 
with the real world conditions as they will exist during the period for 
which predictions are to be made. 
The major tools for positive analysis are regression procedures, less 
refined methods of projection or others which attempt predictions from ob­
servations drawn out of the "actual operating world". The major tools for 
normative analysis include budgeting, programming, judgement, and related 
techniques. Here, certain assumptions are normally made about goals and 
actions of decision makers. Quantities consistent with these are derived. 
A somewhat pure example of this approach is illustrated in certain linear 
programming analyses of supply where the resource restraints are defined 
to represent different degrees of fixities and lengths of run, with pro­
gramming used to specify optimum or profit-maximizing outputs at different 
levels of factor or product prices. Budgeting procedures, such as those 
used by Mighell and Black (36), are similarly normative, except that the 
estimates arising were more tempered, as one subjective linkage with posi­
tive aspects, with judgement of what farmers woul. lo. How closely pro­
gramming results parallel actual outcomes will depend, just as is true for 
budgetary analysis, on the manner that restraints are built into the model 
to correspond to the real world inflexibilities. Normative product supply 
and factor demand functions also can be derived from statistical production 
functions. The steps outlined in equations 2.1 through 2,17 illustrate the 
method. 
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Both positive and normative approaches have been and are being used 
because of the limitations of the estimates derived by each. Our con­
science could rest if positive approaches existed enabling us to use coef­
ficients generated in the actual process of farmer choice and decision in 
more accurately predicting production response at relevant periods in the 
future. But here is the major limitation of regression studies. Regres­
sion models based on time series observations cannot predict in light of 
new variables and structures previously unencountered but known to exist 
for the future. They are necessarily tied to the past and are reflections 
of historic relationships. No satisfactory method exists presently for in­
corporating major changes in technology, institutions, and government 
policy into regression approaches. In supply it is the quantity of the 
future, rather than the record of the past, that is important. The linkage 
is much weaker and less important in producer response than it is in con­
sumer demand. True, most regression models of supply functions, of either 
the so-called short-run or long-run types, are useful and quite accurate 
for short-run predictions of aggregate outputs. This is particularly true 
for models where output in period t is regressed on output in t-1. Due to 
statistical necessity, regression models are highly aggregated in respect 
to inputs and cannot reflect quantitative effects of many specific 
variables of interest. 
These limitations of regression models have caused research workers to 
turn to budgeting and related techniques. Models of the latter type allow 
analysis of the possible effect of new variables on the horizon and more 
detailed examination of specific variables. Estimates of product outputs 
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and factor demands for more individual commodities can be analyzed. They 
also provide a method for estimating supply for firms where time series 
observations are not recorded or available, and samples for cross-sectional 
analysis can provide only a set of mongrel relationships among short-run 
and long-run functions over an extremely small range of prices and similar 
parameters. Normative programming models also have an advantage over de­
scriptive regression models in dealing with length of run as it relates to 
supply. Magnitude of output can be related quite precisely to extent and 
kind of fixed assets with programming but not with regression models. 
However, normative procedures, in turn, have had limitations not asso­
ciated with the major positive procedures. One of these limitations con­
cerns spatial aggregation. While national or regional aggregates can be 
handled quite readily by regression models, the same is not true with a 
programming model, for example. A programming model, using a single region 
or the nation as the aggregate producing unit, could be easily devised to 
meet all mathematical requirements of the technique; but the results might 
have little meaning. If restraints of sufficient quantity and variety are 
included, it might generate quantities paralleling those realized in the 
past. Yet these same restraints, devised to tell the historic story, would 
have the same limitations as a regression model in predicting a future sub­
ject to important technological or institutional changes. A regional or 
national model, formulated to represent a single producing unit and to al­
low a new environment of technology, institutions, and response, would be 
unlikely to provide a supply function approaching one representing the ag­
gregate for individual firms producing under a variety of conditions in 
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respect to soils, capital, tenure, fixed resources, and other variables 
which modify farmers' response to product and factor prices. 
In contrast to a programming model for a region as the producing unit, 
one can be derived for individual farms of a regional sample. A normative 
supply curve then can be computed for each farm, either separately or as 
part of a single computational model. If a representative sample is used 
and programming functions are computed for each farm, these can be aggre­
gated directly, either after programming computations or in the computa­
tional process, to give a normative supply function for the region. (Use 
of "typical" farms gives rise to aggregation problems of greater com­
plexity.) However, even though approaches such as these can be used in es­
timating an aggregate supply relationship of normative nature, the computa­
tional and financial burden would be great for aggregates at the national 
level. 
While all normative and positive approaches have limitations unique to 
their type, each can add something to knowledge about product supply and 
factor demand in agriculture. Our current knowledge in respect to the ef­
fect of numerous variables on product supply and factor demand and use is 
relatively small. Even though they are tied closely to history, regression 
and other positive approaches are useful in giving some indication of the 
quantitative relationship between price and related changes and supply as 
they exist under actual decisions of farmers. Predicted for relatively 
small homogenous regions, problems of the product and factor aggregation 
can be partly overcome. Similarly, a material increase in the magnitude of 
normative analyses may well provide means for overcoming difficulties 
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inherent thus far in the procedure and for relating predictions from this 
method with those of regression estimates. 
Dynamics or Change in Supply 
The major challenge in empirical supply analysis is to identify, mea­
sure, and express the quantitative effect of variables which cause agricul­
tural supply to change with time. Some agricultural economists regard 
this, aside from short-run outlook projections which need be little con­
cerned with the dynamics of supply and which can be based more on historic 
estimates of structure, as the only justification for large outlays for 
supply analysis. They would classify regression analysis of aggregate time 
series data largely as empirical doodling to illustrate certain logical ar­
guments in mathematics and economics. 
Certain micro programming analyses would be similarly classified. The 
situation of agriculture and the pressing problems of the industry, they 
contend, call for "forward analysis", since past elasticities or the dif­
ference between short-run and long-run elasticities over past decades have 
little import for the future. They would emphasize that solutions of agri­
culture's problems depend on the changing structure of markets and supply, 
and on control in these structures by agriculture. 
This writer would agree generally with this concept of the agricul­
tural supply problem, particularly as one of projecting into the future and 
having weak links with data and coefficients of the past. Technological 
change, developments in market institutions and structure, government pro­
grams, increased educational and informational services leading to greater 
on-farm and off-farm mobility of resources, and related phenomena limit the 
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usefulness of coefficients based on time series data. Yet, it is largely 
by analysis of data available in this form that we can more fully under­
stand the dynamics of supply - the change in supply over time or the rela­
tion of output in one period to the magnitude of variables (which can be 
measured) in earlier periods. 
Fixed resources 
The existence of fixed resources, as simple as the concept might seem, 
poses important estimational problems in supply analysis. We are ac­
quainted with the orthodox concepts of short-run and long-run supply and 
the fan family of supply functions over different time periods as the re­
straints of fixed resources are lifted. Yet, to date, we have been unable 
to incorporate these types of relationships into regression analyses at 
either the macro or micro level. We can handle these relationships better 
with programming models, but we are still confronted with difficulties in 
deriving aggregate output responses for different periods corresponding to 
levels of fixed factors. The latter models are no better in supply predic­
tion than the assumptions made in respect to fixed resources and technical 
coefficients. The usefulness of programming models in supply projections 
approaching reality will depend not only on the extent to which 1) appro­
priate statistical distribution of resource fixities had been used over 
time and among firms and 2) inputs of one period can be related to outputs 
in latter periods but on the extent to which 3) the effects of other con­
siderations that place differential restraints on production over different 
time periods can be incorporated. 
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Fixity is a problem, especially because the period over which services 
are provided differs greatly among resources. Even fertilizer, a resource 
which would appear to have little fixity, applied at one time has residual 
response effects for different months within the season and between produc­
tion years. Some resources consist mostly of flow services provided at 
particular rates in given time periods regardless of whether products are 
produced. Within the period, the prices of the resources or their services 
have little relationship to production response. Outputs of one period are 
supplementary to outputs of another period, and product prices between 
periods may have little relationship to the distribution of outputs over 
time. Services of buildings, machines, and labor with low mobility fall in 
this category, as do other resources in the extreme short run. 
Other fixed resources represent stock services, with the amount 
available in one period depending on the amounts of services used and pro­
duced in another period. Harvested feed for cash sales or livestock pro­
duction is an extreme example, but certain of the services of machinery and 
land also fall in this category. The outputs of different periods, then, 
are competitive and can be related to prices of the same product in differ­
ent time periods. The space services of land are so represented, and soil 
may be fallowed or cropped depending on the price in one year as compared 
with two years ahead. In contrast, other products may be complementary in 
respect to use of a resource or its services. Corn output, summed over a 
period of years, can be greater if the land is used for legumes this year, 
because nitrogen and soil structure produced by hay become inputs for 
grain. Or, complementarity may surround the moisture services of a fixed 
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farm acreage with wheat output greater in t, because land was fallowed in 
t-1 (22). 
Even aside from other complexities surrounding changes in output re­
sponse with time, we have a few empirical measurements relating supply 
functions of different periods and their change with fixed resources. Of 
course, we have knowledge of the contrasting response of output to price 
within breeding and planting periods, when brood animals and planted acre­
age are fixed, as compared with interyear differences for individual com­
modities. But we have not yet been able to use regression analysis to 
penetrate much further into this general problem of time and fixed re­
sources in relation to supply elasticity, especially in respect to agricul­
tural output in aggregate. Some major conflicts in policy elements to 
remove surpluses and low incomes rest on suppositions in respect to the 
degree of fixity of resources, the nature of price alternatives for their 
services, and the corresponding output response in agriculture. The 
hypothesis which might be generated from Cochrane's work (14) as compared 
with current proposals of free market prices is an example. 
Expectations and Uncertainty 
Little connection also has been made to date between studies of farm­
ers' expectations and uncertainty and the dynamics of supply. Starting at 
the other end, in his pioneering empirical work Nerlove has interestingly 
introduced concepts of distributed lags into aggregate regression analysis 
of supply to indicate how change in price in one period might be reflected 
in lagged producer behavior in later periods. Here the realistic assump­
tion is used that farmers do not make full adjustments within a discrete 
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period but instead distribute their adjustments among future periods until 
they finally approach some optimum or maximum position. The supply elas­
ticities are based on a model assuming certain characteristics of price ex­
pectations for farmers. Uncertainty surrounding price expectations pro­
vides one reason or basis for using a model supposing distributed lags in 
response. 
Expectations in one period relative to prices in the following period 
might be held with great uncertainty and discounted accordingly. Hence, 
adjustment of production to this "expected" level would not be as complete 
as in the next period for which the same "most probable level of expecta­
tion" might be held but with less uncertainty because of knowledge gained 
over time. Hence, adjustment of production toward a given "most probable" 
or "normal" expected level of price should continue with time as knowledge 
is gained and uncertainty declines. 
This approach appears especially appropriate for changes in plans 
prior to a response period. Assume, for example, that a hog producer be­
gins formulating his expectations for hog prices in May of year t, in July 
of t-1. He is preparing plans for breeding in November of t-1, with far­
rowing and sale in March and September, respectively, of t. If the expec­
tation of "normal" of "most probable" price formulated in July of t-1 is 
surrounded with great uncertainty, his adjustment in planned breedings and 
farrowings may be small. If he holds the same normal or most probable ex­
pectations of price in August, his planned breedings and farrowings may be 
adjusted nearer to a possible optimum or maximum. September, October, and 
November may lead to further adjustments toward this optimum if his knowl­
edge increases and uncertainty declines regarding the sane expectation of 
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normal or most probable price. Similar adjustments may be highly realistic 
between years in building up dairy or beef herds where most time is re­
quired; knowledge may increase and uncertainty may decrease with time, and 
the normal or most probable price expected remains similar between years. 
But where prices fluctuate considerably and an entirely new normal or 
most probable magnitude of expected price arises frequently or before each 
period in which resources are recommitted, a continued or lagged adjust­
ment toward a possible optimum or maximum probably does not occur. Hence, 
a similar degree of uncertainty may arise each year rather than decrease 
over several years with further adjustment to the optimum ordered accord­
ingly. Finally, adjustments which do take place for many products are not 
made against a price expectation in a single period but against those of 
several periods over which new investments must be made. 
Some important new ideas relating to expectations and dynamic supply 
adjustments have been injected into the empirical streams by studies such 
as Nerlove's (37). 
The writer will discuss Nerlove's work in due course, but first the 
issue of technological change needs to be discussed. 
Technological change 
The truly important economic and adjustment problems of commercial ag­
riculture revolve around the national aggregate of output. The important 
dynamic foundation of changes in aggregate output is the numerous variables 
encompassed by the phenomenon termed "technological change". These 
variables are difficult to measure and express in direct quantitative and 
logical relation to supply. New resources arise as specific capital items 
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or innovations, and they do not have price observations tying them with 
time series observations of other variables. Even if they did, they are 
numerous and cannot be introduced separately in a model of modest aggrega­
tion. The production processes (research in private and public institu­
tions) which give rise to them logically fit into the framework of supply 
and factor demand, but true quantitative relationships are thus far lack­
ing. We have employed models with catch-all variables, such as time and 
lagged output (largely a substitute for time in input, output, and consump­
tion series of the types typically analyzed by economists), but we have 
accomplished little in relating inputs and outputs of this general process 
and category to agricultural outputs in later periods. 
The Nerlove Supply Response Model 
Marc Nerlove, in his study of dynamic supply response, pro­
posed three types of output changes for consideration: 1) those in re­
sponse to changes in current prices which do not portent any particular 
changes in expectations about future prices; 2) immediate response to 
changes in expected future prices; and 3) response to changes in expected 
and actual prices after sufficient time has passed to allow for full adjust­
ment (37). Though examples of the first type can be cited, for example, 
harvesting decisions concerning perennial crops, Nerlove restricted his at­
tention to the two more common responses: short- and long-run responses to 
changes in price expectations and to the problems of distinguishing empiri­
cally between the two. 
Price expectations obviously involve uncertainty, and considerable 
work has been done on this problem before Nerlove. The earliest and 
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simplest explanation of agricultural price expectations, that producers 
are influenced solely by the most recent season's prices and that this last 
season's price will prevail in the next period, is embodied in the so-
called cobweb model. Over the years, this has been proposed as illustra­
tive of a number of economic market situations where changes in the quan­
tity available for market occur in a discrete, rather than continuous, 
fashion. Particular crops, within a given geographic region, obviously 
fall into this market category, with overall supply in a single time 
period - the harvest - almost completely determined by planting decisions 
made at a point preceding the harvest that is governed by the agronomic, 
climatological, and other pertinent characteristics peculiar to the crop in 
question and the locale of its cultivation. Appreciable changes in supply 
cannot occur until the next harvest period. (Obviously, for a few crops 
and in regions where climate is fairly steady year round, crop seasons are 
not rigidly tied to the solar calendar, but such situations are exceptional 
in the world agriculture picture.) 
Cobweb situations can involve both stable and unstable equilibria, de­
pending on the relative positions of the demand and supply curves. Should 
demand be relatively more elastic than supply, the tendency toward equilib­
rium would be one of dynamic stability. That is, in this situation the 
quantity and price fluctuations are damped and tend in the long run to 
equilibrium. However, if the market is characterized by demand relatively 
less elastic than supply, then a sequence of circumstances result in which 
quantity and price oscillations occur about identifiable equilibrium 
levels; however, these are exploding rather than damped in nature. Given 
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the generally found inelastic demand for most basic foodstuffs, this latter 
situation seems likely to describe more commodity markets than the dynami­
cally stable cobweb. 
Of course, the cobweb model, as it stands, is naive in more than just 
the formulation of price expectations, but since this is our primary inter­
est, we need explore the model no further. A more sophisticated adaptive 
approach to expectations was suggested by Richard Goodwin (20). Allowing 
for a "learning" process on the part of cultivators, he formulated present 
expected price (P®) as actual price in the last period plus (or minus) some 
proportion of the change in actual price between two periods ago and the 
last period: 
K • fc-l + «»t-l - V2> (2.20) 
Such an approach, while obviously more satisfying intellectually than the 
underlying implications of the cobweb theorem, is nonetheless rather naive 
itself: Farmers are still assumed to have very short memories. 
A more satisfactory approach to expectations has been developed from a 
concept suggested by L. M. Koyck (32). Past experience can be allowed to 
be of infinite duration, while more recent information nevertheless is 
weighted more heavily if output (0) is dependent on prices in the following 
way: 
= aP, 1 + aX^P^ „ + aX^p + ... (2.21) 
t t-1 t-/ t—0 L-4 
where 0 < A < 1, then; 
"t - • *?t-i 
or 
Qt = *Pc_i + AQt_i 
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and 
• "t - Vl • «^-1 + «-"Vl (2-22) 
a then illustrates short-term responsiveness to prices, and a/(1-X), the 
long-term equilibrium response; X indicates how fast the cultivators will 
make the adjustment process - the closer X is to unity, the slower this 
takes place, while rapid adjustment would be signaled by a value of X near 
to zero. 
Several modifications of this basic distributed lag expression can be 
employed as might seem appropriate. If the weights attached to past prices 
are believed to be monotonically decreasing only before a certain point in 
time, say period t-k, then the overall distribution can be expressed as: 
^t G^^t-l G^^t-Z + ••••'• ""k-l^t-k+l "k ^t-k 
"^k+l^ ^t-k-1 "*"••• (2.23) 
One obvious use for such a formulation in agriculture would be in the case 
of crops that take more than a single season to mature or for perennial 
crops where one might hypothesize, for example, the capital-stock nature of 
the crop might promote an approximately equal sensitivity to prices real­
ized in each of the two or three seasons immediately preceding planting, 
with declining attention paid to successively earlier prices. 
If n, the number of years in the past that are thought relevant to the 
formation of expectations, is relatively small, and if the price data in­
volved are not collinear, estimates for the weights attached to past prices 
can be made using ordinary least-squares estimating techniques. Should n 
be large or collinearity be a problem, then estimates can be made only if 
restrictions are imposed upon the pattern of the values of the weights. 
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Such a method was suggested by Shirley Almon (1), who used Lagrangian 
interpolation polynomials to generate a set of weights W(i) that are as­
sumed to be the values at x = 0, 1, n-1 of a polynomial W(x) of de­
gree q+1, where n is the number of periods over which the distributed lag 
is postulated to extend, and where q < n. If q+2 points on the curve il­
lustrating the lag distribution are known, then all the values W(i) can be 
calculated as linear combinations of these known values (W(XQ) = a^, 
W(x^) = a^, ...W(Xq^^) = q^^^) from: 
q+1 
W(i) = Z $.(i)a. (i = 0, 1, n-1) (2.24) 
j=0 ^ 3 
where the 0j(i) are the values of the interpolation polynomials at x=i. 
Since Almon wished no weight attached to prices before time t=0 or after 
t=n-l, she took XQ to be -1 and x^^^ to be n so that the first and last 
terms in (24), W(-l) and W(n) are thus zero, and equation (2.24) becomes: 
q 
= Z .(i)a (2.25) 
u; j=i ] J 
With the first and last values thus specified, various lag distributions 
result (19). 
Nerlove's Model 
In his discussion of price expectations, Nerlove indicates a wide­
spread tendency to underestimate actual price changes, and the likelihood 
that better predictions could be made using some simple mechanical device, 
such as projections of the current value of the variables to be predicted. 
He then asked the questions as to whether, in fact, entrepreneurs really 
attempt to forecast a particular value of an economic variable or whether 
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they instead try to anticipate the "normal" level of future values of this 
variable. Entrepreneurs might increase profits if they improve the ac­
curacy of their forecasts but perhaps not by much over the levels realized 
through their acting in response to changes in expectations regarding 
these "normal" values - in other words, whatever extra profits might be 
possible might not be worth the added expense involved in significantly 
improving accuracy. 
If, then, the underestimation of the magnitude of short-term changes 
represents entrepreneurial reactions to shifts in expected "normal" values, 
the question must then be asked as to what is "normal"? Nerlove begins by 
postulating that such expectations depend upon what prices have actually 
been in the past, that is, on some present idea of what is "normal". Cer­
tainly, the way past prices effect expectations would change over time and 
under the influence of specific, important shifts in the various political, 
economic, and social institutions affecting the producer. Nevertheless, at 
any given point in time, some relationship between present normality and 
future expectations, he argues, offers the most solid conceptual starting 
point. 
Nerlove then develops a Hicksian approach to expectation (24) quoting 
Hick's formulation of the elasticity of expectations (of the price of com­
modity X as "the ratio of the proportional rise in expected future prices 
of X to the proportional rise in its current price")(24). Hicks' limiting 
cases (an elasticity of zero, accompanying no effect on expectations of 
changes in current prices and a unitary elasticity indicating that if ex­
pected prices were currently at their long-run equilibrium levels and thus 
anticipated to remain constant, they will be expected to remain constant at 
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present levels) recognizes, according to Nerlove, that particular past 
values of a variable have some, but not absolute, influence on what is 
thought to be "normal". In other words, past prices in general and not in 
particular govern expectations about "normal" price levels. 
However, all past prices do not have equal influence; rationality 
dictates greater weight be attached to more recent values. Some sort of 
weighted moving average of past prices seems in order, and Nerlove uses 
Hicks' concept of elasticity of expectation to derive an expression of 
price expectations. If we assume that, at any point in time, some kind of 
an expected "normal" price exists for the producers and denote this as P®, 
then Hicks' conception of can be seen as last period's expected "normal" 
price plus or minus some degree of adjustment depending upon the elasticity 
of expectation and last period's actual price. 
Nerlove postulates that this adjustment can be expressed as a fraction 
of the difference between last period's actual and expected 'normal" 
prices, or: 
K ' K-l + - K-l'> (2-26) 
where 6, the coefficient of expectation, is constant. If 6 is zero, actual 
prices are totally divorced from expectations, while a unitary value im­
plies a naive cobweb-type model where expected prices are identical with 
last year's realized price. Nerlove states his hypothesis: "Each period 
people revise their notion of 'normal' price in proportion to the differ­
ence between the then current price and their previous ideal of 'normal' 
price" (37). 
Equation 2.26 represents a moving average of past prices with weights 
declining the farther back in time. This can be seen if it is rewritten 
46 
as: 
P® = gPL T + (1-3)P® , (2.26a) 
t t-i t-i 
which is a first-order difference equation that can be solved for P® as a 
function of time t, and the coefficient $. After a few simplifying as­
sumptions, we have: 
P® = Z 6(l-g)t-^P (2.27) 
^ x=o 
thus expressing people's conception of "normal" price expectations as a 
weighted average of past prices. The weights assigned to each past price 
will decline as we go back in time if 0 < B < 1. This is clearly of the 
same form as Koyck's distributed lag. 
Nerlove then turns his attention from short-run to long-run adjust­
ments to changes in price expectations. He reviews the conventional dis­
tinction between short and long supply elasticities and the inherent con­
clusion that the former must be less than or equal to the latter, since 
the longer the time period available to the supplier in which to make output 
adjustments, the more options regarding changes in inputs are available. 
Thus, the reaction, over time, to changes in price expectations, expressed 
in terms of output (Q) takes the form of a distributed lag. But the larg­
est one-period shift most likely occurs in the first relevant period fol­
lowing the change in expectations; and the period needed to attain total 
adjustment could theoretically be infinite; even that in which some prede­
termined fraction of adjustment, such as 90 percent, could be quite 
lengthy. 
The question of changes in output brought upon by changes in price, 
Nerlove explains, is actually threefold in nature: the effect on price 
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expectations of changes in current prices, the effect of changes in expec­
tations on long-run equilibrium output, and the effect of changes in long-
run output on current output. The first problem has already been dis­
cussed above, and the third was mentioned in the previous paragraph; that 
is, actual output (Q) is a function of long-run equilibrium output (Q^) and 
time. Since itself changes over time, we need to formulate a relation­
ship between Q and that is valid no matter what the time. 
This relationship Nerlove expresses (analogously to equation 2.26) as: 
Qt - Qt-l = Y(Qt - Qt_i) (2.28) 
that is, in each period, actual output is adjusted by some fraction (y) of 
the difference between long-run equilibrium output (hereafter called de­
sired output) and actual output in the previous period. Like G, y is a 
constant and is termed the area adjustment coefficient. In this stock ad­
justment model for agriculture, farmers do not necessarily adjust to the 
desired level of output in one period; that is, y may not equal one. In 
general, there are a number of reasons why y may take on other values. 
These are, in the first place, the uncertainties that are involved; a 
farmer does not know with certainty future prices, weather, and so on. As 
a result, he does not adjust immediately, since there are costs associated 
with a wrong decision. Furthermore, it may be impossible or at least 
difficult to adjust fully in one period, given physical constraints. As 
such, a farmer would be likely to take time to adjust to expected prices. 
Rewriting in the form of first-difference equation, 
Qt = YqJ + (l-Y)Qt-i (2.28a) 
and solving for , we obtain, after some manipulation: 
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Q = S y(l-Y)t-AqD (2.29) 
^ X=0 ^ 
If Y=0, output is unchanged from year to year; if Y=1, area adjustment is 
complete in a single time period. Again, this stock adjustment model re­
sults in a Koyck form of a distributed lag. As a result, one cannot dis­
tinguish between the form of equation 2.29 and 2.27. 
Estimation of the Model 
Because neither long-run equilibrium output(Q^) nor expected "normal" 
price (P®) are observable variables, and because the assumption of a pro­
portional relationship between these two variables is needed to bridge the 
causal gap from price changes to output changes leads to problems of iden­
tification, it is not possible to separate the difference between the 
short-run and long-run elasticities of supply from the difference between 
current or last period's actual price and the expected level of future 
prices. But this separation is important to make, since, depending on 
whether the lag between expected "normal" and current price or the lag 
between desired long-run equilibrium and current or short-run equilibrium 
output predominates, the effect of past prices on current output will be 
quite different for different products. 
In estimating short-run elasticities of output (in terms of acreage) 
with respect to expected "normal" price, difficulty arises due to the 
inability to distinguish these estimates (made with the assumption that 
S<1 and Y=l) from those that would be obtained if it were assumed that 
farmers take last year's actual price as this year's expected "normal" 
price but do not or cannot immediately make full adjustment to long-run 
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equilibrium acreage (that is, 3=1 and Y<1), (55) Nerlove proceeds as though 
the former were true and considers a model made up of equations 2.26 and: 
Qt - *0 + *lPt + \ (2-30) 
Substituting as in equation 2.27 yields 
t . , 
Oj. = aQ + ai S 6(l-g)= + u^ (2.31) 
X=o 
Nerlove used iterative calculating procedures, estimating values for a^ and 
a^^ for different values of g by means of maximum likelihood methods and 
also which distinct estimates of all the parameters can be obtained using 
either maximum likelihood procedures or least-squares technique on an 
equation of the reduced form: 
Qt = "o + Vt-l + ^ 2Vl + ^ 3^2 + + Vt-1"^ \ (2-34) 
These estimated parameters are : 
TTg = aggy (2.35a) 
ir^ = a^Sv (2.35b) 
TT^ = (1-3) + (1-y) (2.35c) 
TT^ = -(1-3) (l-y) (2.35d) 
= a^Y (2.35e) 
TT^ = 32(1-3)7 (2.35f) 
The structural coefficients enter equation 2.34 asymmetrically, indicating, 
in principle, the possibility of distinguishing between the price expecta­
tion and area adjustment lags, provided the inclusion of a variable such 
as can be justified. 
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Supply of Factors 
The three considerations mentioned earlier (fixed costs, expectations 
and uncertainty, and technological change) provide the most important areas 
of research relating to producer behavior in different periods and change 
in supply over time. Perhaps equally important in explaining other unique 
characteristics of agricultural supply is study of the supply of factors 
to agriculture. When we can better explain the supply functions and reser­
vation prices for such factors as labor, land, and capital improvements in 
farming, we will have gone most of the way in getting at some of the elas­
ticity quantities which give rise to surplus and income problems within 
agriculture (and to debates among economists). We know so little about 
supply relationships for farm labor that we cannot predict the timing and 
income levels under which different price schemes would eliminate the sur­
plus problem. We do not fully understand why such large quantities of 
labor can be withdrawn from agriculture without decreasing total output, or 
why the process of migration and farm consolidation does not occur more 
rapidly. Similarly, we know little about price levels which would cause 
land and auxiliary resources to be shifted from crops in surplus to grass, 
forestry, and recreation areas. Neither do we know much about the dynamics 
of this supply situation and the lag with which shifts would take place or 
the lag in labor migration and the persistence of income depression. 
Knowledge in these areas of factor supply can serve as the basis for 
guiding individual farm adjustments. Given more information on labor mi­
gration and land availability, we would know more about opportunities and 
costs and timing for farm consolidations and capital acquisition. 
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From the standpoint of major national farm problems, supply knowledge 
at the level of aggregate output for all commodities is more important than 
detailed knowledge of elasticities and coefficients for a large number of 
individual commodities. This aspect should not be forgotten, as it might, 
as momentum in supply analysis and producer behavior increases. Certainly, 
refined statistics for individual commodities and farming areas will in­
crease our knowledge in the general area of supply. We need them for both 
individual guidance and policy. But unless an elaborate model of computa­
tional feasibility containing the appropriate numbers and forms of equa­
tions can be formulated, we will still know little about the forces molding 
the aggregate agricultural output. The start here is probably in factor 
supply and its dynamics. 
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CHAPTER III: IMPORTANT LANDMARKS IN THE U.S. SWINE INDUSTRY 
A considerable number of factors not commonly discussed in connection 
with swine-production problems have operated to permit the industry to 
reach its present high development in this country. 
1. In order to make mere living in the new land possible, many physi­
cal factors had to be overcome, such as clearing the forest, developing 
techniques of cropping the soil, and providing necessary transportation. 
2. Problems within the industry itself were numerous. Satisfactory 
breeding animals were obtained only with difficulty in those early days, 
and methods of improving the herd had to be worked out, and each new sec­
tion of the country that was settled presented unknoim and difficult prob­
lems of feeding and management. 
3. Finally, commercial production became a possibility only as mar­
kets for swine products developed and conditions were created, which made 
it feasible to move live animals or meat from producing areas to consuming 
centers. 
Gradually, the infant industry met and solved these problems one after 
another as they arose. Something of the importance of these factors, their 
influence on the development of the industry, and how they were solved are 
discussed briefly below. 
Swine move human population 
The period of man's history during which swine were domesticated is 
shrouded in mystery. Swine are known to have played an important part in 
the mythology and religion of the ancient Greeks, Romans, and Egyptians and 
are mentioned early in early Greek, Egyptian and Semitic records (48). 
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Chinese scholars believe that swine were domesticated in eastern Asia as 
early as 2900 B.C. (35). 
On the North American continent swine have been a part of the set­
tlers' equipment from the very beginning. In fact, they antedated perma­
nent settlers, for the first swine to reach the new world were brought by 
Columbus on his second voyage in 1493. Records (4) indicate that possibly 
eight head were landed about the middle of December, 1493, on what is now 
the Island of Haiti. Thirteen years after their introduction, it appears 
that they had multiplied on the islands to such an extent as to constitute 
a nuisance and were hunted with dogs, they having grown so numerous as to 
kill the cattle. 
The first hogs to reach territory now a part of the United States 
were those brought over from Cuba by Hernando De Soto and landed at Tampa 
Bay, Fla., May 30, 1539. Because the Spanish of those days made no attempt 
to settle the country and develop an agricultural mode of life, the hogs 
of De Soto really had little, if any, influence on the agricultural devel­
opment of the United States. The enormous contribution that swine were to 
make to American agriculture was left to the stock (and its descendants) 
that was brought to the Atlantic Coast by those sturdy pioneers who came to 
this land for the purpose of making homes. 
Hogs were apparently a part of the initial supplies brought from 
Europe to each of the early American colonies. Their productivity fitted 
well the needs of pioneer conditions. They provided the colonists with 
customary meat, soon entered the channels of commerce, and proved to be a 
source of profit to the struggling farms. 
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Hogs pushed west with the settlers through the Cumberland Gap, through 
Kentucky, Tennessee, Southern Ohio, Indiana, and Illinois, and then fan-
wise up the Mississippi Valley, following at first the larger streams. 
Another wave of settlement came somewhat later over the northern route into 
the northern Mississippi Valley. With increasing population, settlers 
pushed into the western and northern sections of the Mississippi system. 
Whichever direction population spread, hogs went as "standard equipment" 
(48) .  
Beginnings of packing industry 
In newly settled sections, the family constituted the primary and even 
the only market for hogs, as the sole purpose a settler had in raising 
swine was to provide much needed meat and fat for his family. Neighbors, 
even if they could be reached with ease, were as likely as he to have a 
surplus of pork. Regardless of how cheap and easy the raising of hogs 
proved to be, the production of a surplus above family needs had to wait 
the development of a nonfarming segment of the population. Due to the na­
ture of settlements, this required years even on the Eastern seaboard, for 
"the tavern-keeper and the proprietor of the country store, the minister, 
the lawyers and doctors, the blacksmith, the owners of the village saw­
mills, grist mills, and tanneries were regularly owners and operators of 
farms" (S). Gradually, however, the specialized demands of commerce and 
trade, industry, and fishing reached a development that required concentra­
tion of population to the point that no longer permitted occupations in 
these fields to be followed as side lines to agriculture. This nonfarming 
group then provided a market for surplus pork products. It is interesting 
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to note that exports provided early a more extensive market for surplus 
pork produced than domestic demand did (8). 
Not only has the total population of the country continued to increase 
since those days, but the proportion of the population engaged in nonagri-
cultural pursuits has continued to increase. These conditions have pro­
vided an ever-expanding domestic market for pork products. 
Pork packers 
The plants of the pork packers early served as concentration points 
for surplus pork products. The packers were exactly what the name states -
packers of pork. In many cases, they did not even do the slaughtering but 
purchased carcasses from those who had produced and slaughtered the hogs. 
These carcasses were cut, salted and packed in barrels, according to the 
orders each packer had on hand or the demand he hoped to fill. As the in­
dustry developed, the slaughtering and the packing came more and more to be 
combined in the same plant. 
The process of packing meat in America really began in the American 
farm home as a matter of necessity - with the housewife as packer. Without 
refrigeration of any kind, fresh meat could be provided during the summer 
only if it could be consumed promptly. As a result, enough meat was dry-
cured or pickled during the winter to meet summer needs. 
As demand justified, the home processes were simply transformed into 
commercial operations. The first commercial pork packer to gain prominence 
was William Pynchon of Springfield, Mass. Between 1662 and 1683 he bought 
and packed large numbers of hogs, presumably in the main for the West 
Indian trade (12). 
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Because the demand for barreled pork came chiefly from ocean-going 
vessels and foreign countries, little is heard of pork packing among the 
settlers as they spread westward until they reached the Ohio River with its 
outlet to the sea. Records indicate that the first regular packer to es­
tablish himself in this outpost of civilization was one Elisha Mills, who 
began operations in Cincinnati in 1818 (12). Farmer-packers doubtless op­
erated on a small scale some years earlier than this. 
Favorable conditions for growing swine in this region and a ready mar­
ket for barreled pork "down the river" set the stage for Cincinnati to be­
come the leading packing center of the country. On account of the indus­
try, the town early came to be knoim as "Porkopolis" and continued to pack 
more hogs than any other city in the country until 1861-1862, when Chicago 
packed over 500,000 head to gain the lead. 
In order to give the reader some conception of the importance of pork 
packing to early agriculture in the Mississippi Valley and the speed with 
which it developed at one state, the dates of the establishment of several 
plants up the Mississippi River are given. The location of these early 
packing plants on the river was dictated, as it had been in the Cincinnati 
area, by the fact that river transportation then afforded the only opportu­
nity of moving pork from areas of production to centers of consumption. An 
"extensive packing house" is noted as early as 1818 near the mouth of Wood 
River, a few miles below the present city of Alton, 111. Both beef and 
pork were packed here "for foreign markets". In 1821, Alton, a village of 
"thirty-two families", had its packing house, and by 1837 three others had 
been established there. The industry moved on up the river to Beardstown, 
111., in 1833; to Quincy in 1836, where a plant during its first season 
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packed 3,000 hogs; and on to Peoria, 111., in 1837. The development of the 
packing industry in St. Louis came in the period 1840 to 1850. 
Meanwhile, Chicago was experiencing a period of growth and found a 
need for pork packing. In 1827, one Archibald Clybourne built what is re­
ported to be the first slaughterhouse in this thriving pioneer community. 
He held a government contract to supply meat to the Pottawatomie Indians. 
The year 1832 really marks the date when pork packing first became an im­
portant industry at Chicago (41). In 1834, a G. H. Hubbard of Danville, 
111., saw the promise of Chicago and moved his plant there. The first year 
in his new location he packed 5,000 hogs hauled in from the vicinity of 
Danville. 
The coming of the railroads to Chicago gave the town a natural advan­
tage in the meat-packing field. The growth of cities on the Atlantic sea­
board about the middle of the nineteenth century provided a demand for pork 
and pork products that resulted in the development of the packing industry 
in many eastern cities. The packing houses there followed closely the pat­
tern that had proved so successful in Cincinnati. The packing plants were 
for the most part located in the cities, whereas the slaughtering was usu­
ally done on the edge of town or outisde the city limits. 
The separation of packing and slaughtering was general during these 
early years. Many farmers would slaughter their hogs and take the car­
casses to the nearest packing plant to sell them. For example, the propor­
tion of so-called "wagon hogs" (those slaughtered on the farm and hauled to 
the plant as carcasses) dropped at Cincinnati from 25 percent of the re­
ceipts in 1826 to ten percent in 1843. 
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Exports 
The swine industry of the country developed under the influence of an 
export demand that, until recent years, appeared almost insatiable. This, 
however, was a mixed blessing. A strong export demand for pork was one of 
the principal factors in the speed with which the land in the Mississippi 
Valley was brought under the plow. The settlers had learned from the 
Indians how to grow corn on land and in a climate that was excellently 
adapted to this crop. The corn had little value except as it might be 
transformed into aninal products. The domestic market for these products 
was extremely limited in the days before large cities came into being, so 
that the amount of corn the settlers found it profitable to plant was 
limited to a considerable extent to the amount of pork products foreign 
countries were willing to buy. 
In colonial days, surplus pork was first used for provisioning ships, 
but it soon came to be an important item in the foreign trade of the coun­
try. Surplus pork was early shipped to England and later to other European 
countries in exchange for many things so sorely needed in this pioneer 
country. The Puritan uprising in England (1642-1645) diverted the West 
Indian demand for meat from England to the colonies, where pork was ex­
changed for sugar and rum. By 1650, the West Indies were receiving salted 
meats from the New England Colonies, and mention is made in 1660 of many 
thousands of "Neate Beasts and Hoggs" being slaughtered every year for 
shipment to Newfoundland, Barbados, and Jamaica as well as for provisioning 
ships (8). 
The first available statistics on pork exports are for the year 1790, 
when six million pounds of American pork and pork products entered the 
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channels of foreign trade (41). In response to a strong export demand, 
swine numbers in the United States increased more rapidly than human popu­
lation, thus providing a surplus of pork products for export. Peacetime 
exports of pork and lard reached a total of more than a billion pounds in 
the last quarter of the nineteenth century and continued above this level, 
except for three years, until 1929-1980. During two years of World War I 
the total exports exceeded 2.5 billion pounds. Pork exports exclusive of 
land surpassed the billion-pound mark each of the five war years, 1915-
1919. 
Until the early years of the twentieth century, pork was exported in 
greater tonnage than lard. This condition also prevailed during the years 
1915 to 1920. Since that time, however, lard is the commodity that has 
been exported in greatest tonnage. In some years, almost five times as 
much lard as pork was shipped. The peak in pork exports was reached in 
1918-1919, when almost two billion pounds were shipped abroad. Lard ex­
ports reached a peak of more than one billion pounds in 1923-1924. From 
these peaks, exports of both commodities declined materially to a pre-
World War II level of around 100 million pounds of pork and 100 to 200 
million pounds of lard. War again increased exports temporarily only to 
have them decline with the coming of peace 
Transportation 
Facilities for moving hogs from the farms where they were produced 
to centers of population where they could be slaughtered and consumed pre­
sented a serious problem, especially in pioneer times when rapid spread of 
population was taking place. Distances were frequently great, roads were 
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often limited to mere trails, and rapid means of transportation were still 
far in the future. Under these conditions, driving on foot was the princi­
pal method used to get hogs to market, indeed the only method to distant 
markets. 
The need created a special class of professional drovers, who drove 
both cattle and hogs over long distances to market. Large producers often 
accompanied their own animals, while small producers frequently made a 
common drove of their small groups and marketed them cooperatively. By far 
the largest number of hogs, however, were taken to market by men who made 
this their business (41, 12, 8). 
As many as 40,000 hogs a year are believed to have been driven from 
the farms of Ohio to eastern markets in the period around 1810 - a distance 
of probably 1,000 miles (8), while the annual number driven from Kentucky 
at about the same time is thought to have exceeded 100,000 head (41, 12). 
The economy of large droves was recognized, as many as 5,000 head being 
taken in a single drove. With the development of Cincinnati as an impor­
tant hog market, long drives to the Atlantic seaboard were largely discon­
tinued. The drover was a picturesque character of the early American live­
stock industry. To portray the romance and danger of his rugged calling, 
the hardships he endured, and the problems he faced in preventing loss and 
theft of the animals for which he was responsible and in providing them 
with feed en route over their long wilderness drive would require much more 
space than can be devoted to this fascinating story. Interested readers 
who take time to look into the literature for such details will be richly 
rewarded. 
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Rivers, of course, constituted the first inland transportation system. 
Their value for this purpose was recognized by the settlers wherever they 
went. The first effort at expanding this system was naturally directed to­
ward building canals. The Erie Canal was completed in 1825; the Ohio 
Canal, between Portsmouth and Cleveland, in 1832; the Welland Canal, con­
necting Lake Erie with Lake Ontario, in 1833; the Miami Canal, connecting 
Canal via Toledo, in 1845; and in 1851, the Illinois-Michigan and the Wabash 
Canals, the first of which connected the Illinois River and Lake Michigan, 
the second, the Wabash River and Lake Erie. The waterways were completed 
in 1855, when locks were installed in Sault Ste. Marie, which made passage 
between Lake Superior and Lake Huron possible (8). 
Railroads were first built to supplement the canals but soon practi­
cally superseded them. In 1834, water-rail connection was established be­
tween Pittsburgh and Philadelphia, and the New York Central Railroad made 
through connections with the Great Lakes in 1850. In 1852,the Pennsylvania 
Railroad was open to Pittsburgh, and, what was of greater importance to the 
swine industry, rail connections were established between New York and 
Chicago the same year. Two years later (1854) the railroad had pushed west 
of Chicago as far as the Mississippi River. Even as early as 1840, the 
transportation facilities were sufficiently developed so that freight began 
to move rather freely east and west as well as north and south. By 1858, 
about three-fourths of all freight shipped east out of Chicago was carried 
by rail. 
%en transportation could thus no longer dictate the region in which 
swine might successfully be grown, the industry was free to develop where 
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natural conditions proved to be most suitable. This was the opportunity 
needed by the vast new region in the northern Mississippi Valley, with its 
rich soil and climate favorable to corn production, to demonstrate unmis-
takenly its fitness to become the center of this great industry. So 
promptly did swine production in this new region respond to adequate trans­
portation that production here resulted in a marked decline in numbers of 
hogs produced in the East. Numbers in the New England states and New York, 
for example, had declined by 1860 to about half what they were in 1840 
(41). In 1830 Worchester County, Mass., was sending pork to Boston at the 
rate of two million pounds a year. Six years later this country was buying 
western pork from Boston (8). The development of railroads cannot be given 
full credit for the concentration of the packing industry that has taken 
place near swine-producing areas, but such concentration could not have oc­
curred in the absence of adequate transportation. 
Refrigeration 
From its inception and until after the Civil War, pork packing was, of 
necessity, largely a winter occupation. Cool weather was essential to pre­
vent spoilage of the carcasses and cuts during the process of cure. The 
season began with the onset of cold weather and continued for six to eight 
weeks. The first practical attempt to overcome this handicap came in 1857 
when, by the use of natural ice that had been harvested and stored during 
the winter, the carcasses were chilled at the time of slaughter. This per­
mitted particularly the earlier opening of the packing season (12). 
The first United States patent on a machine to manufacture ice by 
mechanical means was issued to Dr. John Gorrie in 1851. The forerunner of 
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the present ammonia absorption machine system was developed by Ferdinand 
P. E. Carré of France, 1858-1860. The original patent for this machine in 
this country was issued October 2, 1860, and reissued early in 1873 (12). 
The development of the first freezer-storage plant for meat is cred­
ited to A. and E. Robins of New York (47). The plant appears to have been 
put in operation in 1865. The source of cold was a mixture of salt and 
ice. 
Because of the great need, various mechanical devices were tested by 
packers promptly as they became available during the period 1860 to 1890 in 
order to locate the system best adapted to the requirements of meat-packing 
plants. Development in mechanical refrigeration had reached such perfec­
tion by 1880 as to justify its use. That year marked the installation of 
the first refrigeration plant in a Chicago packing house. In a very short 
time such equipment was considered essential to any well-managed packing 
plant (12). 
Refrigerated cars 
The need for refrigeration of meat during transit was as important as 
refrigeration in the packing house. According to Weld (56), the earliest 
attempts to refrigerate freight cars was in the early 1860s in transporting 
fresh meat from Chicago to New York and Boston. Ice was the cooling agent 
used. In the early cars, no provision was made for the circulation of air 
within the car. For this reason, considerable difficulty was encountered, 
and much experimenting was done before this and other problems were solved. 
The first patent on a refrigerator car in this country was issued to 
J. B. Sutherland of Detroit, Mich., on November 26, 1867. A number of 
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patents followed in the next few years, but a really successful car was not 
put in operation for ten or twelve years. 
Packers took an active part in this search for a suitable car in which 
fresh meats could safely be shipped. In fact, G. F. Swift, an easterner 
himself, early in his packing experience in Chicago, saw the advantage to 
Chicago of a fresh-meat trade with the East. Not satisfied with cars then 
available, he employed a Boston engineer named Chase, who discovered the 
true principle of car refrigeration. This consists of taking advantage of 
the fact that cold air is heavier than warm air. An ice bunker was provid­
ed in the upper corner of the car, air which was allowed to pass through 
this became cooled, sank, and was forced to circulate through the car by 
permitting the warmer and consequently the higher air to pass out of the 
car through a ventilator (56). 
Refrigeration in transit as well as in the plant revolutionized the 
meat-packing industry and meat distribution, cleared the way for the cen­
tralization of the industry, and opened a new era for the livestock pro­
ducer. Prior to these developments, the fresh-meat trade was dependent on 
nearby local slaughter plants, and fresh meat was available only when farm­
ers or local butchers slaughtered their animals and distributed the meat. 
This was customarily done only in the winter. To be under the necessity of 
waiting until cold weather sets in before one could buy a roast of fresh 
pork or a beef steak would certainly be a hardship on the present genera­
tion. Such conditions greatly reduced the amount of meat consumed and 
limited the time during which the producer could market his livestock. 
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Now, under constant refrigeration, fresh meats have taken their place 
in international commerce, and livestock producers may market their animals 
in any numbers at any season of the year at substantially uniform prices. 
Use of power 
The application of power, particularly on the killing and cutting 
floors of the packing plant, has been of the same order of importance in 
the development of the packing industry as transportation and refrigera­
tion. Had not many of the operations in the plant been taken from the 
hands of workmen and given over to power, the capacities of the plants 
would be entirely inadequate to meet the requirements of the modern meat 
industry. Power has, in effect, lifted slaughtering and the handling of 
meats out of the realm of piecework and put them on the assembly line. 
Indeed, according to Mayer, "The slaughtering of hogs is interesting as the 
first manufacturing process to be carried out on the principle of moving 
the material past the operative at controllable rates of speed. This re­
sults in a degree of control and efficiency in operating large groups of 
men never before attained in industry" (35). It also forced specialization 
of labor in the plants. 
Not only has the use of power immensely speeded up the work of the 
packing plant, but the quicker and more sanitary handling of the products 
made possible by the use of power have been factors in improving the 
quality of meats and other products of the packing plant. Power has also 
permitted a much more complete utilization of by-products than could be 
made under conditions of complete hand labor. 
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The date of the introduction of power cannot be given exactly, as it 
has been a gradual development. The idea of moving the material past the 
operator, mentioned above, was applied sometime between 1866 and 1873. The 
first patent on a mechanical dehairing machine was issued in 1876. A roll 
for chilling lard and machinery for other purposes soon found their place 
in the rapidly developing industry. 
By-products 
The modern packing plant now recovers in profitable form from material 
that formerly was wasted a long list of by-products of the hog carcass in 
addition to the primary products, meat and lard. Of the average dollar 
the meat packer receives from the sale of hog products, about 3.7 cents 
came from by-products. Income from such sources naturally tends to reduce 
the price of the meat. Not only were these materials formerly not recov­
ered and sold, but their disposal actually cost the packers money. In 
fact, before the development of the by-product side of the industry, the 
disposal of refuse came to be one of the major worries connected with the 
operation of a packing plant. This was especially true of the plants that 
were located in or near cities that were growing rapidly. The rivers upon 
which packing plants were almost invariably located were taxed much beyond 
their capacities to absorb this material. 
Formerly, the entire income from the slaughter of hogs was derived 
from the principal cuts of the carcass together with what lard could be re­
covered from the less edible portions, in case the price of lard justified 
its recovery at all. At other times lard was in such demand that the 
entire carcass was rendered for this product. In contrast to this 
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situation, the joke that it has developed a use for all parts of the hog 
except the squeal is almost literally true. 
A published interview with MacDowell (34), then president of Armour 
Fertilizer Works, in which he recalls some of the early practices used in 
pork-packing plants reveals that the industry was not always the model of 
efficiency in recovery it now is. The following quotation is taken from a 
report of that interview. (The National Provisioner, Vol. 52, No. 3, p. 
17, 1959) 
"Going back to 1875, when no meat product aside from the main 
carcass, which was considered susceptible of curing, was considered 
worth saving, there are instances on record where whole heads of 
hogs were buried in carload quantities merely to get them out of 
the way and to facilitate the conduct of more important business. 
An instance of this kind was brought forcibly to mind some 
years ago when, in excavating for the foundation of a modern 
packing house in Union Stock Yards, the workmen came upon a great 
quantity of gummy, unworkable material which had to be removed in 
its entirety before further excavation was possible. The obstruc­
tion proved to the remains of several thousand heads of hogs, 
which had been unceremoniously discarded and dumped into a trench 
by some old-time packer as the most practicable and expeditius 
way of getting rid of them in a mighty effort to get a quantity 
of barrel pork on the market. Being composed largely of fat, they 
had resisted decay to such an extent that they were, even at the 
time of their removal, considered worth the trouble of rendering; 
and the grease which resulted from the operation proved quite prof­
itable for the rendering concern which came and took them away. 
There were times even in those days, however, when the lard 
of a hog might temporarily be worth more to the packer than the 
good meat possibilities which it contained. Values of meat prod­
ucts depended entirely upon Board of Trade fluctuations, and 
these fluctuations were at times so extreme as to dictate that 
the meat possibilities of one week's 'receipts' be sacrificed in 
the interest of lard sales. Within the memory of men still living, 
Philip D. Armour has been known to divert great numbers of fine 
fat meat carcasses ihto the rendering tanks to be converted into 
lard, rather than allow them to be pickled when the market outlook 
was unfavorable, and the demand for lard correspondingly high. 
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These, however, were extreme cases of a day that will never 
return. Such was the state of affairs before the day of conserva­
tion of resources, before the day of cold storage, and before the 
day of utilization of packing-house by-products - and it was not 
by such wasteful and unscientific methods that fortunes were af­
terward made, and the greatest good of the greatest number brought 
about. Only as a standard of consumption are these instances 
dwelt upon here - a criterion by which to judge the value and im­
portance of the wonderful developments of the last thirty years." 
There is no one date at which the industry may be said to have become 
by-product conscious. As is usually true of such developments, this ap­
pears to have come about gradually. Profitable individual experiences in 
salvaging by-product materials laid the foundation for the present complete 
utilization of the carcass. The development, however, was practically 
forced on the packing industry by the fact that it was constantly faced 
with the necessity of disposing of vast quantities of animal waste. 
Chemical control 
The present perfection of the packing industry could not have been 
achieved had careful control of operations and processes not been developed 
by the application of the sciences of chemistry and bacteriology. Chemists 
were first utilized by the industry as experts in legal controversies. 
This was in the early 1880s. The Chicago packer. Nelson Morris, appears to 
have been the first to appreciate the great possibilities of chemistry ap­
plied to packing-house operations. The first full-time chemist to enter 
the new field was Herman B. Schmidt, employed by Morris in 1886 (12). 
In the early days, chemical work was considered by a majority of the 
other departments as a nonproductive luxury. Very soon, however, the chem­
ists more than justified their existence by the development of numerous 
important savings at many points in packing-house operations. In the field 
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of meat curing, for example, the early chemists found much to be done. Up 
to that time this was a closely guarded secret in each plant. The work 
was "presided over by an expert," so called, "who kept his formulas in a 
little book in his inside coat pocket and his secret ingredients in a room 
under lock and key" (35). The secrecy that kept the formulas from compet­
itors did not keep the curing vats secure against troublesome bacteria or 
the meat free from mysterious spoilage. One by one, exact methods of pro­
cedure and control were developed to replace rule-of-thumb operations to 
such a degree that spoilage of meats in cure is no longer a problem. 
Recovery of numerous valuable by-products, prevention of loss, perfec­
tion of improved processes, improved and consistently uniform quality of 
product, savings in purchases and in operations, pointing the way to 
valuable new products, salvaging materials, speeding up processes and en­
suring the uniformity of their operation, and stabilizing the operations 
throughout the plant, these are some of the contributions of the chemistry 
and bacteriology to the meat-packing industry. 
Indian menace and whiskey rebellion 
The security which came to settlers west of the Allegheny Mountains 
after the Indians had been subdued and moved west greatly stimulated agri­
cultural production and was a major factor in the expansion of the swine 
industry in those days. 
Lack of adequate transportation facilities made marketing the corn 
crop from the back country a serious problem from the beginning. One fa­
vorite method used to reduce its bulk and increase its value was to convert 
i t  into whiskey, for which there seemed always to be a ready market. This 
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method of disposing of a considerable portion of the crop continued in use 
by producers until the Federal government in 1794 proved by the use of 
troops that excise taxes on whiskey could be collected. With this method 
of marketing corn taxed out of use, the farmers turned more completely to 
feeding the crop to cattle and hogs. 
Meat inspection and plant sanitation 
Meat inspection of the standard provided by the United States govern­
ment is one of the very best possible guarantees of continued consumer ac­
ceptance of meat. And, of course, consumer acceptance is essential to a 
thriving meat industry. Inspection which guarantees the production of a 
wholesome product is essential to the very existence of a centralized meat 
industry. Many conditions which make meat dangerous cannot be recognized 
by the consumer, so that confidence in its wholesomeness must be estab­
lished by adequate inspection. Before such inspection was provided, con­
siderable amounts of questionable meat that was produced by unscrupulous 
operators were brought into the channels of trade as a result of human 
greed. Because such practices threw consumer suspicion on all meat, honest 
producers stood ready to welcome any kind of control that would eliminate 
such base competition. 
The first attempts at control came from cities in which the meat 
slaughtered in nearby plants was to be sold. In those early days there 
were no standards of what constituted wholesome meat, and inspectors were 
entirely without specialized training in this field. Inspection of any 
kind was infinitely better than no inspection, however, and the mere pres­
ence of an inspector was often sufficient to prevent practices that might 
71 
have been dangerous to meat consumers. Uniform standards in different 
parts of the country were, of course, impossible under such conditions. 
For this reason, as soon as transportation facilities permitted any great 
amount of commerce in dressed meats, city inspection became entirely inade­
quate, and agitation began for federal inspection. 
Legislation providing for federal meat inspection was doubtless con­
siderably hastened by unfavorable newspaper publicity as early as 1880 to 
1885. Articles that left very little to the imagination described condi­
tions that were alleged to exist in the yards and slaughterhouses of the 
Chicago area. These were reprinted prominently in eastern papers and at­
tracted attention of the European press. This type of attack culminated 
in the publication in 1906 of Upton Sinclair's book "The Jungle," which 
set forth in lurid detail all the questionable conditions that were to be 
found in Chicago's rapidly growing packing town. It was read widely and 
was without question a factor in hastening the clean up that was overdue in 
some carelessly managed plants. 
Probably even more effective than other influences, however, was a 
period of declining hog prices in the United States from the close of the 
Civil War until about 1880. During the packing season of 1878-1879, the 
price of live hogs reached a low of $2.85 a hundred pounds as an average 
for the entire season (41). Pork products at these cheap prices flooded 
European markets, and swine growers of those countries demanded protection 
from such ruinous competition. On the pretext that pork from the United 
States contained trichina and was accordingly dangerous to health, one 
European country after another (beginning with Italy in 1879) placed 
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restrictions on or prohibited importations of pork from the Unites States. 
Public sentiment, demand from packers, and official investigations of the 
pork industry, including one by a commission appointed to President Arthur 
in 1833, finally led to the passage by Congress - in 1890 of the first 
federal meat inspection law (12). It is interesting to note that this law 
was passed not to protect the health of the people of this country, but to 
facilitate foreign commerce. 
Interest in matters relating to meat inspection continued to develop 
and finally culminated in the Federal Meat Inspection Act of 1906. This 
law was comprehensive enough to meet the developments of the industry 
down to the present time. It provides detailed inspection both before and 
after slaughter and follows all the food products throughout the various 
stages of processing and preparation for sale. 
The inspection includes not only the meats and meat products but ex­
tends to the conditions and methods of handling the animals in the yards 
before slaughter; methods of slaughter; sanitation of all tools and equip­
ment used; the construction of walls, floors, and ceilings of all parts of 
the plant and lighting and ventilation as these might affect sanitation; 
and finally the personal cleanliness and health of all employees. Indeed, 
the modern packing plant is a model of cleanliness and sanitation through­
out. 
Improvement of swine 
Along with the development of swine production as an important branch 
of the agriculture of the country, interest in improving the quality and 
productivity of the animals was manifested. Probably the period when 
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greatest progress was made in this direction came between 1830 and 1860. 
In the early part of this period, efforts toward improvement largely took 
the form of importations of breeding stock from England, where distinct 
breeds had been -maintained for many years. 
The greatest contribution of this period toward swine improvement 
came as a result of the development of new breeds in this country. This 
was accomplished by the judicious mating of imported breeds (the Berkshire, 
the Yorkshire, and the Tamworth) with native stock and selection toward de­
sired combinations of characters. The foundations of three important 
American breeds were laid during this period: Chester White, Duroc, and 
Poland China. 
Improvement was not confined to any one part of the country. The 
Duroc breed came out of New York, New Jersey, and Pennsylvania; Chester 
Ifhites are a product partly of the East and partly of Ohio, while Poland 
Chinas developed in Southern Ohio. Improvement was so rapid and widespread 
that the passing of the so-called "wilderness hog" of the first settlers is 
usually dated from about 1850. 
Disease and parasite control 
The two outstanding contributions to practical swine growers from the 
field of sanitation and disease control to date are immunization against 
hog cholera and a program of sanitation for the control of the internal 
parasites of swine. The possibility of immunizing hogs against hog cholera 
became a reality February 7, 1906, the date on which Dr. Marlon Dorset 
filed an application for a patent on the manufacture of hog cholera anti­
toxin. The sanitation program for parasite control was given its first 
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field demonstration on the farm of Johnstone Brothers of McLean County, 
111., with their fall pig crop of 1919. Before the prevention and control 
of cholera were perfected, the disease wiped out swine herds in entire 
neighborhoods. 
Improved feeding and management 
Under pioneer conditions in this country, hogs were expected to 
"rustle" most of their food. They ran practically wild in the woods during 
most of their lives and frequently had free access to the streets of the 
towns, where they acted as scavengers. Indeed, hogs are reported to have 
been permitted to run at large in the streets of New York and Philadelphia 
as late as 1825 (12). They were seldom ready for slaughter before they 
were one or one-and-a-half years old. The change in this slaughtering age 
has resulted largely from the use of more efficient rations, although ge­
netics and improved management practices have also been important factors. 
Early-day rations during most of the years were not particularly produc­
tive. For a short period in the fall after the nuts and acorns had matured 
and fallen to the ground, hogs made very rapid gains. Because of the soft 
and oily carcasses produced on mast, however, the hogs were usually 
finished for a few weeks on corn before they were slaughtered. 
The recognition of the hog's capacity to utilize corn and the substi­
tution of corn for mast as the principal part of the fattening ration, 
then, was the first step toward increasing the efficiency of producing pork 
products. 
The next major improvement of the ration came with the use of protein 
feeds as supplements to corn. No exact daté can be given for this change. 
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and no doubt it came gradually. The high value of skim milk when fed with 
corn was almost certainly observed wherever a surplus of this feed was 
available. 
The value of skim milk as observed privately was discussed in the ses­
sions of the early state boards of agriculture (15). Some of the earliest 
research work undertaken by the state agricultural experiment stations 
dealt with the value of this by-product (23, 16, 44). 
Other protein-rich feeds, such as wheat bran, wheat middlings, cotton­
seed meal, gluten meal, cowpeas, and even soybeans (45) were tested as they 
became available. The first recorded use of tankage as a supplement in 
swine feeding was in 1900 (21, 39), and the use of beef scraps was reported 
in 1891 (38). 
The introduction of these supplements made possible, for the first 
time on so wide a scale, the feeding of reasonably well-balanced rations. 
The supplements greatly reduced the total feed required to produce pork, 
increased the rate of growth and fattening of the animals and materially 
reduced mortality among growing pigs especially. Three other later im­
provements in the ration have been instrumental in reducing still further 
the feed requirements of pork production: the intelligent use of minerals, 
which was actively investigated over the period 1920 to 1935; correction of 
the vitamin deficiencies of certain rations, which has been made possible 
by research conducted since 1935; and finally, the much broader use of good 
pastures, which has developed since 1925. Although the high value of pas­
ture was early recognized by swine growers (15), its use did not become 
general until much later. 
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Livestock markets 
An opportunity to sell livestock at a fair price when the producer 
wants to dispose of them is essential to successful livestock production. 
Lack of this opportunity during the settlement of the fertile lands of the 
Mississippi Valley greatly retarded the development of the livestock indus­
try in this region. 
The early livestock markets in the United States were scarcely more 
than accommodations provided near packing plants by the omers of these 
plants in the hope of encouraging livestock owners and drovers to bring 
their animals to these plants for sale. The first of these markets to at­
tract much attention was the famous Brighton Cattle Market established ap­
parently by one Jonathan Winship in the town of Brighton, now a part of 
greater Boston. The exact date of the establishment of this market is not 
known, although it appears to have been about 1756 or soon thereafter (12). 
Although established to lure cattle to Winship's slaughterhouse, these 
yards came to be widely used by buyers and sellers of all classes of live­
stock and soon became the center of the New England butchering business. 
Similar yards were doubtless located near trade centers throughout the 
country. 
The greatly increased numbers of livestock that were produced as a 
result of the settlement of the Mississippi Valley region soon overcrowded 
such primitive market facilities. Chicago appears to have been the first 
point at which private yards not connected with a packing plant or 
slaughterhouse were developed for the accommodation of livestock awaiting 
sale. The first of these, located at the junction of Madison Street and 
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Ashland Avenue, known as thé "Bull's Head Market", was opened in 1848 (2). 
Because these yards were located some distance from packing plants and were 
without railway connections, they never did serve really well the rapidly 
growing livestock trade of that day. They survived only about eight years, 
or until 1856, when other yards more advantageously located and supplied 
with adequate transportation began operations. 
The multiplication of yards to four or five in different parts of 
Chicago during the next few years caused considerable inconvenience and 
confusion in the livestock trade. Under the stress of increased livestock 
production during Civil War days, these conditions became unbearable and 
pointed to the necessity of a unified market. The result was the estab­
lishment of the Union Stock Yards, which were open for business on 
Christmas Day, 1865 (12). Similar yards were established at other centers 
as the growth and spread of the livestock industry appeared to warrant. 
Research and education 
The discovery of important facts pertaining to profitable methods of 
swine production and the dissemination of this information among swine pro­
ducers has been of inestimable value to the business of raising swine. 
Without such help, the industry could not have reached its present develop­
ment until much later. In the beginning, individual producers did the ex­
perimenting, and the results of their observations were spread by work of 
mouth. 
(i) Agricultural societies. The first organized attempt at education 
along group lines in the field of agriculture appears to have been the 
development of the early agricultural societies. The Philadelphia Society 
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for Promoting Agriculture, established in 1785, is credited with being the 
first such organization and was certainly the most prominent (8), although 
a similar society organized at Charleston, S.C., appears to have preceded 
it by one year (6). In spite of the fact that these societies were of and 
for gentlemen farmers, they exerted a strong influence on agricultural 
affairs until well into the nineteenth century. 
The somewhat less pretentious, though more truly rural farmers' clubs, 
designated by various names, began about 1840 to play an active role in 
country life (6). These various societies and state boards of agriculture, 
together with reports issued by them, really provided the agricultural edu­
cation of the country up to the time the agricultural colleges assumed this 
responsibility. 
ii) Agricultural press. Since its inception, the agricultural press 
has been a potent and influential medium for the dissemination of agricul­
tural information. Its operation has provided farmers a ready means of ex­
changing ideas and obtaining information on improved methods of production 
and husbandry. Before the days of experiment stations, the only place 
where improved methods could be developed was on privately-owned farms, and 
the agricultural press provided opportunity for the dissemination of this 
information. Before the days of American farm journals, farmers in this 
country relied chiefly on England for agricultural information. 
The publications of the agricultural societies really represent the 
beginnings of agricultural literature in the United States. They reported 
the results of experiments conducted by individuals and groups in this 
country and carried accounts of the best agricultural practices developed 
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abroad. These societies frequently offered prizes for improved agricul­
tural machinery and production practices. 
iii) Agricultural fairs. These have been a very stimulating factor 
in the development of the swine industry in the United States. Elkanah 
Watson is given the credit for founding livestock fairs in America. He is 
reported to have exhibited two Merino Sheep, of which he was very proud, in 
the public square at Pittsfield, Mass., in 1807. Watson encouraged his 
neighbors to take part in later displays of this kind, and within four 
years actually organized a society to make the display an annual event (6). 
His interest appears to have been solely to encourage his neighbors to im­
prove the quality of their flocks and herds. The extensive system of agri­
cultural fairs which has developed throughout the country provides oppor­
tunity for keen competition for prizes and continues to be a potent factor 
in the education of swine breeders in matters of type, conformation, and 
fitting of animals. 
iv) Colleges of agriculture. By far, the most effective contribitions 
toward improving swine production have been made by the state agricultural 
colleges with their experiment stations and extension services and by the 
U.S. Department of Agriculture. The U.S. Department of Agriculture was es­
tablished in 1862 (49) but for many years was largely an inspection and 
control body. 
Some attempt at organized agricultural education in the United States 
was made as early as 1792 (26). Before 1860, six states had the beginnings 
of agricultural colleges, though it was an act of Congress of 1862, known 
as the First Land Grant College Act, that really marks the beginning of 
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work in this field. By 1890, a college of agriculture, supported in part 
by federal funds, had opened its doors to rural young people in practically 
every state and territory in the land (5). 
Concerted effort to solve the problems that handicapped agriculture 
came only with the establishment of the agricultural experiment stations. 
The first of these (the Connecticut Station) was founded in 1875. Within 
the next ten years, agricultural experiment stations were organized in 
thirteen other states, while the passage of the Federal Hatch Act in 1887 
with its small appropriation of funds provided the stimulus needed for the 
remaining states (5). Research has kept swine production in a relatively 
favorable competitive position with other farming enterprises by discover­
ing ways of reducing costs of production, speeding up the process and im­
proving the quality of the product. 
These and other factors have greatly contributed to the tremendous 
changes in the structural characteristics of the U.S. hog industry since 
1950. It is the subject matter of the next section. 
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CHAPTER IV: STRUCTURAL CHARACTERISTICS OF THE U.S. HOG PRODUCTION 
INDUSTRY 
Before introducing this chapter, some definitions and the highlights 
need to be given. 
Definitions 
Feeder pig production; production of pigs for sale as feeder animals usu­
ally weighing 40 to 60 pounds per head. 
Feeder pig finishing: purchase of feeder pigs and feeding them to slaugh­
ter weights 
Farrow-to-finish: production of pigs and feeding them to slaughter weight 
on the same farm. 
Farrowing: giving birth to pigs. 
Litter: group of pigs farrowed by a gilt or sow in one farrowing. 
First-litter gilt : female producing first litter of pigs. 
Sow: female after production of the first litter of pigs. 
Cull sow; female removed from the breeding herd generally for sale as a 
slaughter animal. 
Market or slaughter hog: hog finished for the slaughter market usually 
weighing 220 to 240 pounds. 
Free-choice feeding; grains and protein feeds offered spearately and with­
out constraint as to amounts consumed. 
Complete feed: all ingredients mixed together. 
Custom feed processing: grinding and mixing of ration ingredients for a 
fee at a commercial feed mill or by a mobile operator. 
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Portable housing: shelter units that can be moved from one location to 
another with tractor power. 
Farrowing house: shelter facility for the farrowing of pigs. 
Central farrowing house : nonportable farrowing house with pens or crates 
for sows. 
Nursery: housing for small pigs generally from weaning to weights of 60 
to 70 pounds per head. 
Finishing house: shelter building for the growing and finishing of hogs to 
slaughter weight. 
Slotted floor: building with floors partially or completely covered with 
slats of concrete or other material spaced to allow manure to drop 
into pits below the floor. 
Confinement production: all production is under roof with no access to ex­
posed lots or pastures in total confinement; hogs have access to ex­
posed lots in partial confinement. 
Capacity of housing: the average number of hogs or pigs that can be pro­
duced in a specified type of housing in one year. 
Waste management : the utilization or disposal of manure, used bedding, and 
waste water resulting from hog production. 
Highlights 
Hog production accounts for about a third of U.S. red meat production 
and generates a sixth of the cash receipts from the sale of all livestock 
and livestock products. It is an important enterprise on a large number of 
farms, especially in the North Central Region. 
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A survey was taken of a random sample of hog producers in 1976. Data 
from this survey, along with information from secondary sources, are used 
to identify and quantify the major structural characteristics of U.S. hog 
production. The more important findings follow. All results pertain to 
1975 unless specified. 
1. Regional location of production has changed little since 1950. 
The North Central region accounted for 78.6 percent of liveweight produced 
in 1975; the Southeast region, 14.8 percent; and all other regions, 4.2 
percent. 
2. Farms selling hogs dropped from 2.1 million in 1950 to 453,000 in 
1974. During 1964-74, sales from farms marketing less than 200 head an­
nually dropped from 46 to 24 percent of total. Farms selling 1,000 head or 
more increased their share from 7 to 25 percent of total. The larger en­
terprises are relatively less numerous in the North Central than other 
regions. 
3. One-fourth of all farms selling hogs and pigs sold feeder pigs in 
1975. Size distribution was essentially the same for feeder pig enter­
prises as for all farms selling hogs and pigs. 
4. Hog sales accounted for 37 percent of adjusted gross farm sales on 
farms producing feeder pigs in 1975, 52 percent of farms with farrow-to-
finish operations, and 40 percent on farms purchasing and feeding pigs to 
slaughter weight. Even small hog enterprises were important contributors 
to gross farm income as size of hog enterprise was directly related to 
size of farm business. 
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5. Two-thirds or more of all farms that produced hogs or pigs in 1975 
had other livestock or poultry enterprises in addition to hogs. Beef cows 
or cattle feeding enterprises were present on over 90 percent of the farms 
with other livestock. 
6. The average feeder pig producer farmed 230 acres of land, opera­
tors with farrow-to-finish enterprises managed 425 acres, while feeder pig 
finishers had 332 acres. Average farm size leveled or decreased as hog 
production exceeded 1,000 head annually. 
7. Eighty percent or more of the farms producing hogs were partly or 
fully owned by the operator. Few hogs were produced on rented land. Even 
when they were, the landlord seldom had a financial interest in the hog 
enterprise. 
8. About 90 percent of all farms were sole proprietorships, five to 
ten percent were full partnership, and one to two percent had limited part­
nerships, All other forms of business organization accounted for about one 
percent. Partnerships and corporations handled more than half of the 
largest hog enterprises, 
9. Farrowing was concentrated seasonally in small enterprises and 
spread over the year in large ones. The mix of small and large enterprises 
tended to level production over the year. 
10. Sows (as opposed to first litter gilts) accounted for a larger 
proportion of litters in feeder pig production (78 percent) than in farrow-
to-finish (65 percent); less in the North Central than other regions; and 
less in large enterprises than small ones. Capital gains tax provisions, 
feed costs, and availability of production facilities affected gilt-sow ra­
tios. 
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11. Farrowlngs averaged 8.8 pigs per litter in feeder pig production 
and 8.5 pigs in farrow-to-finish enterprises. Pigs weaned averaged 7.2 and 
6.9 per litter, respectively. Both measures of production trended upward 
with increases in size of enterprise. The Southeast and Southwest showed 
an advantage of up to half a pig per litter over the North Central region. 
Pigs were weaned at an average of 6.2 weeks; large enterprises generally 
weaned pigs at an earlier age than small enterprises. 
12. Most producers raised their female breeding stock. Nearly all 
bought boars. Prices paid per boar were much higher in large operations 
than small ones. 
13. Feeder pig producers marketed pigs eight to nine weeks after far­
rowing at an average weight of 47 pounds per head. Farrow-to-finish took 
about six months; feeder pig finishing took 132 days. Market hogs weighted 
225 to 230 pounds. Differences occurred among regions especially in 
weights of cull sows. 
14. Losses from all causes averaged 1.6 percent of total weight pro­
duced in farrow-to-finish, 1.8 percent in feeder pig finishing, and 2.5 
percent in feeder pig production. Losses were higher in the larger opera­
tions and in the Southeast and Southwest regions, compared with the North 
Central region. 
15. Feed conversion averaged 5.53 pounds of feed per pound of live-
weight produced in feeder pig production, 4.39 pounds in farrow-to-finish, 
and 4.65 pounds in feeder pig finishing. No consistent relationships were 
found in feed conversion rates among either regions or sizes of enter­
prises. 
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16. Less feed was required to produce a given amount of slaughter 
hogs in farrow-to-finish operations than when pig production and pig fin­
ishing were done on different farms. Part is due to the additional 
stresses of marketing on feeder pigs; evidence suggests that the inherent 
performance capabilities of pigs may be less when the operations are split. 
17. Most producers made direct use of grain either in free-choice 
feeding or in processing their own rations. Homegrown grains accounted for 
80 percent of direct grain use in the North Central region, half to three-
fourths in the Southeast and about ten percent in the Southwest. On the 
basis of total feedstuffs, purchases accounted for at least half of the 
value of feeds fed. 
18. Commercially prepared protein supplements, commonly containing 35 
to 40 percent protein, were bought by 75 to 80 percent of all producers 
finishing hogs for slaughter and 65 percent of all feeder pig producers. 
One-sixth of the farrow-to-finish producers used soybean meal; one-eighth 
of those with other enterprises did so. Separate purchases of vitamins and 
antibiotics for use in feed rations were substantial. 
19. Purchases of complete feeds were made by most producers for pig 
starter rations but were common for grower, finisher, and sow rations only 
in the Southeast and Southwest. 
20. Some type of on-farm feed processing equipment was used by 75 
percent of all producers with farrow-to-finish enterprises, 63 percent of 
the feeder pig finishers and 34 percent of the feeder pig producers. Trac­
tor-powered feed mills outnumbered electric mills five to one, but electric 
mills were common in large enterprises and in the Southeast and Southwest. 
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Most farmers In the North Central region used their mills with other live­
stock enterprises. 
21. Hog wastes were handled as solid manure by over four-fifths of 
the producers in the North Central region. Some ten to fifteen percent 
used liquid or combination solid-liquid systems. Nearly all manure handled 
in the North Central region was put on cropland. Three-fourths or more of 
all producers in the Southeast and Southwest handled no manure. Special 
facilities for manure storage and pollution control were seldom used in any 
region. 
22. One-fifth of all nonportable facilities, including a third of the 
major shelter buildings, were over 30 years old. Oldest facilities were in 
the North Central region and on farms with small hog enterprises. Fifty to 
70 percent of the facilities in the Southeast and Southwest were no more 
than ten years old. 
23. Central farrowing houses with slotted floors were used in about 
a third of all farrow-to-finish enterprises and handled about 40 percent of 
the output of pigs. Five percent or less of total farrowings were without 
shelter, portable housing accounted for only about ten percent, while cen­
tral houses with solid floors handled the remainder. Farrowing houses in 
feeder pig production were much less developed. 
24. Nurseries were used in 40 percent of the feeder pig enterprises 
and 30 percent of the farrow-to-finish operations. Most were solid-floor 
buildings. 
25. Solid-floor housing units, typically open front barns or sheds 
with paved lots attached, were used by 62 percent of all producers 
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finishing hogs and accounted for 58 percent of total production. Slotted-
floor finishing buildings, including systems in transition, handled a 
fourth of total production while a sixth of all hogs were fed without shel­
ter. 
26. The capacity of all shelter facilities was greatly underutilized. 
Farrowings averaged only 2.4 litters per unit of space. Nurseries and 
finishing facilities were operated at less than half capacity. Largest 
enterprises approached capacity utilization of all faciltiies, but small 
ones fell far below. 
27. Most pig producers used some pastures, but seldom for anything 
but the breeding herd. Feeder pig finishing was done almost exclusively 
without pasture. 
28. Tractors were the chief source of power for all enterprises, es­
pecially in the North Central region. Nearly a third of the tractors used 
were at least 20 years old, a high proportion operated on gasoline, and the 
average size was about 50 horsepower. Use averaged 2.8 hours per litter in 
feeder pig production and 3.2 hours per 1,000 pounds of liveweight produced 
in finishing enterprises. Less tractor power was used per unit of produc­
tion in large compared with small enterprises. The Southeast and Southwest 
regions used less than the North Central region. 
29. Most producers used trucks and automobiles in hog production. 
Truck use averaged 48 ton miles per litter of feeder pigs; a little less 
per 1,000 pounds of liveweight produced occurred in finishing enterprises. 
Automobile use added 25 to 30 miles per unit of production. 
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30. Unpaid operator and family labor accounted for 93 percent of the 
hours of labor used in feeder pig production, 82 percent in farrow-to-
finish enterprises, and 89 percent in feeder pig finishing. Hired labor 
was relatively more important in the Southeast and Southwest than in the 
North Central region, and it constituted a greater part of the total labor 
in large, compared with small, enterprises. 
31. Labor inputs averaged 22.4 hours per litter of feeder pigs pro­
duced, 1.8 hours per hundredweight of production in farrow-to-finish enter­
prises, and 1.4 hours per hundred weight of gain in feeder pig finishing. 
Overall, about four times as much labor was used per unit of production in 
the smallest as in the largest enterprises. Unit inputs of labor were 
higher in the Southeast and Southwest than in the North Central region. 
32. Half to two-thirds of all producers slaughtered hogs for home 
use. 
33. Seventy-two percent of all slaughter hogs were sold direct to 
packers. Terminal markets handled 16 percent; auction markets handled 16 
percent. About nine percent were sold on a grade and weight basis with the 
rest sold on a liveweight basis. 
Introduction 
Hog production includes a wide range of sizes and systems of produc­
tion units, old and new facilities, different types of hogs produced, kinds 
and mixtures of feeds, single and multiple enterprise farms, and geographic 
location. Such factors largely influence cost of production and supply re­
sponse. Much change has occurred in recent years, and accelerated rates of 
change are probable in the future. The outcome of decisions related to hog 
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production by individual producers; input and supply industries; marketing, 
processing, and distribution firms; and public policymakers is affected by 
these structural characteristics. 
Objectives 
This chapter identifies and quantifies important structural character­
istics of U.S. hog production. Differing structural characteristics are 
examined for their implication to efficiency and change in hog production. 
Periodic update can be made of the more important characteristics to aid 
identification of trends and future change. Further, the data provide the 
basis for specifying and determines the relative importance of representa­
tive hog enterprises by region, type of hogs produced, size of enterprise, 
and system of production. 
Sources of data 
Information provided in this chapter comes largely from a 1976 survey 
of U.S. hog production by the Statistical Reporting Service (SRS), which is 
now part of the Economics, Statistics, and Cooperative Service. The survey 
collected information on both structural characteristics of hog producing 
units and costs of production (52). 
The survey covered all or parts of 24 states that accounted for 95 
percent of U.S. hog production. Producers were selected on a random basis 
from lists maintained by SRS. Results were weighted for each segment ac­
cording to the relationship between number of producers in the sample and 
total population so that aggregations are representative of regions. 
The sample was divided among three types of hog producers: feeder pig 
producers, farrow-to-finish operations, and feeder pig finishers. 
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Producers were excluded from the survey if they had not sold at least 100 
hogs in 1975 or if their production was mixed such that less than 90 per­
cent of their hog sales, exclusive of cull breeding stock, came from a 
single one of the three identified enterprises. This second constraint, 
aimed at maintaining an identifiable enterprise for purpose of analysis, 
resulted in the elimination of about ten percent of the potential respon­
dents from the sample. Final results presented in this chapter are based 
on complete sets of data from 851 farms on which hogs were produced in 
1975. 
The measurements of structural characteristics taken from the survey 
apply only to 1975. Data are not available to determine how operations in 
1975 differed from those of previous years. The sample was not stratified 
by size of enterprise, so some size-type cells lack adequate observations 
for reliable measurements. This limitation weighs most heavily on the 
least intensive hog producing region and on large enterprises. 
The survey was designed primarily to describe systems of production 
and to measure costs of production. Marketing practices were not consid­
ered. To make this report as complete as possible, data from the Census of 
Agriculture, SRS publications, and other secondary sources were used. 
Hog Production 1950-76 
The following data highlight some of the major characteristics of the 
hog industry during the past 26 years and provide a setting for examining 
the detailed structural characteristics of the industry as it appeared in 
1975. 
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Volume of production 
In the early fifties, hogs accounted for over half of the total U.S. 
red meat production, fluctuating generally around 13 billion pounds car­
cass weight. Beef production was below the output of hogs. Production of 
both beef and hogs fluctuated cyclically during 1950-76, but pork output 
remained in the 11- to 15-billion-pound range while beef production cycled 
continually upward, reaching an all-time high of nearly 26 billion pounds 
carcass weight in 1976. Recently, hog production has accounted for about a 
third of total red meat production (Appendix Table 1). In 1976, hogs ac­
counted for eight percent of the cash receipts from all farm marketings and 
16 percent of the receipts from marketings of livestock and livestock prod­
ucts (Fig. 4.1). 
Except for short periods, per capita consumption of pork generally 
held in the 60-to-80-pound range during 1950-76. During 1975, hog produc­
tion and the resulting per capita consumption were both quite low. Produc­
tion of beef cattle was moving toward an all-time high. The farm price for 
hogs was generally much more favorable than for beef cattle and substantial 
adjustments were beginning to occur in the volume of production in both en­
terprises. 
Location of production 
Hog and feed grain production remain together much as they were in 
1950 (Fig. 4.2 and Table 4.1). Some small interregional shifts have oc­
curred, but no dominant change is apparent. 
The Corn Belt-Lake States turned out 66 percent of the total live-
weight of hogs in 1975, one percentage point less than in 1950. There is 
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Table 4.1. Distribution of hog production, by major regions, 
1950-75^' 
Region 1950 1955 1960 1965 1970 1975 
Percent of Liveweight 
Corn Belt-Lake States 
Eastern 30.2 31.1 32.5 31.7 28.6 29.3 
Western 36.9 37.8 36.9 37.8 37.2 36.6 
Northern Plains 10.4 11.1 10.2 12.2 13.7 12.8 
Southeast 14.0 13.0 14.1 12.8 14.4 14.8 
Southwest 3.5 2.6 2.3 2.0 2.6 2.4 
Other 5.0 4.4 4.0 3.6 3.5 4.2 
48-State Total 100.0 100.0 100.0 100.0 100.0 100.0 
^ Source: (51, 53). 
^ See Appendix Table 2 for data by states. 
^ Percentages are based on liveweight produced. 
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some indication of an east-to-west movement of production within the re­
gion, but it is not strong (Appendix Table 2). Iowa and Illinois remain 
the first and second most important hog producing states, accounting for 37 
percent of U.S. production between them (over three percentage points more 
than in 1950). The Northern Plains increased its share of output from 10.4 
to 12.8 percent of the total. 
The Southeast gained little in importance in hog production, standing 
at 14 percent of total in 1950, 14.8 percent in 1975. Increases in produc­
tion in some states, notably North Carolina and Georgia, were largely off­
set by declines in several others. The Southwest dropped from 3.5 to 2.4 
percent of total U.S. production while all other states not included in the 
regions listed above fell from five percent of total in 1950 to 4.2 percent 
in 1975. 
Number of producers 
Hogs were a common U.S. farm enterprise 25 years ago. Census data 
taken in 1950 show that 63 percent of the 2.9 million farms in the top 15 
hog producing states had hogs on hand at inventory time.^ Nearly half of 
all farms in these states sold some hogs. Sales average 38 head per farm. 
Iowa topped the list with 85 percent of all farms in the state having sales 
of hogs. For the whole United States, 2.1 million farms (39 percent of all 
farms) had some hog sales during the year (Table 4.2). 
^The top 15 hog producing states, remaining the same in 1950-74, con­
sistently produce more than 80 percent of the total U.S. output of hogs. 
Table 4.2 Number and proportion of farms with sales of hogs and pigs, and feeder pigs, and numbers 
of hogs and pigs sold, selected areas, 1950-74^ 
Year and area 
Farms Hogs and Pigs Sold^ Farms Selling 
Feeder Pigs^ 
Total 
Selling 
Hogs and Pigs 
All hogs Feeder Pigs 
and 
Pigs 
No. Pet. No. 
Pet. of farm 
with hog sales 
No. Pet. 
- 1,000 - Pet. - 1,000 - Pet. 1,000 Pet. 
1950: 
Top 15 States 2,915 1,446 49.6 55,499 - - - -
Other States 2,467 652 26.4 10,013 - - - -
Total 4,382 2,098 39.0 65,512 - - - -
1954: 
Top 15 States 2,626 1,045 39.8 50,288 - - - -
Other States 2,156 379 17.6 7,131 - - - -
Total 4,782 1,424 29.8 57,419 - - - -
1959: 
Top 15 States 2,126 951 44.8 71,276 - - - -
Other States 1,584 322 20.3 6,624 - - - -
Total 3,710 1,273 34.3 80,900 - - - -
1964: 
Top 15 States 1,838 638 34.7 76,017 - - - -
Other States 1,315 105 8.0 5,624 - - - -
Total 3,153 743 23,6 80,641 - - - -
1969: 
Top 15 States 1,674 511 30.5 79,518 12,891 16.2 124 24.2 
Other States 1,056 134 12.7 9,795 2,194 22.4 36 26.8 
Total 2,730 645 23.6 89.313 15,085 16.9 159 24.7 
1974: 
Top 15 States 1,380 325 23.6 64,047 9,695 15.1 79 24.3 
Other States 1,070 128 12.0 14,790 3.374 22.8 39 30.7 
Total 2,314 450 19.4 79,897 13,167 16.5 116 25.8 
^ Source: (50). 
^ Data on Sales of feeder pigs are not available prior to 1969. 
Farm selling feeder pigs are expressed as a percentage of all farms selling hogs and pigs of 
any kind. 
The top 15 hog producing states are Iowa, Illinois, Indiana, Missouri, Minnesota, Nebraska, 
Ohio, North Carolina, South Dakota, Kansas, Wisconsin, Georgia, Kentucky, Tennessee, and Texas for 
all years. 
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With each census period after the 1950 count, both the total number of 
farms and the number engaged in hog production declined. The number of 
hogs per unit, however, rose (Fig. 4,3 and Appendix Table 51). The propor­
tion of all farms with hog sales trended downward but rose and fell with 
the profitability of hogs. This indicates the flexibility that farmers had 
for moving into and out of hog production. By 1974, the top 15 hog produc­
ing states included only 1.4 million farms, less than half the number in 
1950. Farms with hog sales had dropped to slightly less than a fourth of 
the total compared with half in 1950. Over a million farms quit selling 
hogs in these states during this period, either because farms were combined 
into larger units or the hog enterprise was dropped. Nationally, farms 
selling hogs dropped from 2.1 million in 1950 to 450,000 in 1974. Hog 
sales came from about 325,000 farms in the top 15 states. 
Size of enterprise 
In 1964, 23 percent of all hog sales came from farms selling fewer 
than 100 head annually; 46 percent of sales came from farms selling fewer 
than 200 head. Only a little more than seven percent of total hog sales 
were from farms selling 1,000 or more a year. 
By 1974, the proportion of sales had shifted at an accelerating rate 
toward the larger enterprises (Tables 4.3 and 4.4). Hogs coming from op­
erations selling fewer than 200 head had dropped by nearly half, accounting 
for only 24 percent of the total. Declines also occurred in the relative 
importance of intermediate size classes. The proportion of hog sales orig­
inating on farms selling 1,000 head or more a year had advanced greatly, 
especially in some states (Table 4.3 and Table 4.4). Approximately 
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Table 4.3. Number and percentage of hogs and pigs sold, by size classes 
and selected regions, 1964, 1969, and 1974^' ^  
Annual sales of hogs (head) 
Year and region Hogs and 1,000 
and 
pigs sold 1-99 100--199 200--499 500--999 over Total 
1, 000 Percent of Sales 
1964: 
Corn Belt 49 ,491 14 .5 21 8 38 5 17 1 8 .1 100 .0 
Lake States 10 ,142 31 .9 27 .7 28 2 8 2 4 .0 100 .0 
Northern Plains 9 ,788 29 .3 30 0 29 5 7 3 3 .9 100 .0 
Southeast 9 ,493 47 .8 18 9 17 1 7 0 9 .2 100 .0 
Southwest 1 ,477 46 .5 14 3 15 7 7 7 15 .8 100 0 
Total 80 ,391 23 .0 23 1 33. 2 13 4 7 .3 100 0 
1969; 
Corn Belt 50 ,329 10 .0 15. 7 38. 0 23. 2 13 .1 100 0 
Lake States 9 ,616 18 .9 22, 2 35. 1 15. 9 7 .9 100 0 
Northern Plains 10 ,927 17 .3 22. 8 36. 4 14. 3 9 .2 100 0 
Southeast 12 ,763 31 .4 18. 4 23. 1 11. 3 15 .8 100 0 
Southwest 2 ,267 28 .1 15. 9 22. 8 13. 4 19 .8 100 0 
Total 85 ,902 15 6 17. 7 34. 9 19. 2 12 ,6 100. 0 
1974; 
Corn Belt 43 ,037 7 6 11. 9 31. 5 25. 5 23 .5 100. 0 
Lake States 8 ,758 13 5 16. 0 30. 5 21. 4 18 6 100. 0 
Northern Plains 11 ,430 11 1 15. 9 33. 7 19. 6 19 7 100. 0 
Southeast 11 ,306 21 3 13. 2 18. 6 12. 6 34 3 100. 0 
Southwest 1 ,891 17 8 9. 4 16. 4 12. 7 43 7 100. 0 
Total 76 ,422 11 4 13. 0 29. 0 21. 7 24. 9 100. 0 
^ Source: (50). 
^ Any sales recorded by the census, but not included in the census 
distribution by size classes, have been placed in the 1-99 sales class in 
this table. 
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Table 4.4. Number and percentage of farms selling hogs and pigs by size 
class and selected regions, 1964, 1969, 1974^' ^  
Annual Sales of hogs (head) 
Year and region 1,000 
and 
1-99 100-199 200-499 500-999 Over Total 
1,000 Percent of farms 
1964: 
Corn Belt 320.3 50.7 24.2 20.2 4.1 0.8 100.0 
Lake States 106.3 68.9 19.6 9.9 1.3 0.3 100.0 
Northern Plains 100.0 66.3 21.8 10.5 1.2 0.2 100.0 
Southeast 196.2 89.3 7.0 3.0 0.5 0.2 100.0 
Southwest 28.9 89.5 6.2 3.2 0.7 0.4 100.0 
Total 751.7 66.9 18.1 12.3 2.2 0.5 100.0 
1969 
Corn Belt 255.0 44.6 22.0 24.7 7.0 1.7 100.0 
Lake States 75.2 59.1 20.4 16.7 31. 0.7 100.0 
Northern Plains 79.1 56.1 22.8 17.3 3.0 0.8 100.0 
Southeast 166.6 81.4 10.5 6.2 1.3 0.6 100.0 
Southwest 28.3 81.9 9.4 6.3 1.6 0.8 100.0 
Total 604.2 59.8 18.1 16.8 4.2 1.1 100.0 
1974: 
Corn Belt 181.2 42.7 20.3 24.5 9.1 3.4 100.0 
Lake States 55.4 58.7 18.2 16.2 5.1 1.8 100.0 
Northern Plains 60.6 49.0 21.8 21.6 5.7 1.9 100.0 
Southeast 103.9 78.9 10.6 7.0 2.1 1.4 100.0 
Southwest 15.1 79.9 8.8 6.8 2.4 2.1 100.0 
Total 416.2 56.1 17.4 18.0 6.1 2.4 100.0 
^ Source: (50). 
^ Any farms selling hogs and recorded by the census, but not included 
in the census distribution by size classes, have been placed in the 1-99 
sales class in this table. 
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10,000 farms accounted for a fourth of all sales in 1974. While census 
data give no information on the distribution of sales above 1,000 head per 
farm, other research indicates that a substantial portion of these are 
coming from enterprises turning out 5,000 or more hogs in a year (40). 
Number and size of operations producing feeder pigs are distributed about 
like farms producing all types of hogs and pigs (Table 4.5 and Appendix 
Table 5). 
Large hog enterprises occupied a more dominant role in the Southeast 
and Southwest than in the North Central Region. Many producers in the 
southern area are relatively new entrants to commercial hog production and 
started with hog enterprises of substantial size. Diversified farming, es­
tablished production patterns, and existing facilities still exert strong 
influence on size of enterprise in the North Central region. 
The rapid increase in size of hog enterprise parallels the general 
trend in farm size, enterprise specialization adoption of new production 
technology, and producer attitudes. As sufficient land or additional pro­
ductive capacity in terms of other enterprises is acquired to make a full-
time farm business, there is less economic pressure for farmers to maintain 
a small hog enterprise. Many obviously feel that the marginal income a 
small hog enterprise generates is not of sufficient importance to justify 
the effort and expense. The proportion of production coming from the 
larger units is likely to continue a rapid increase. The extent of growth 
in size of hog enterprises will depend on the relative profitability of hog 
production and other farm enterprises, the ability to control hog diseases, 
the availability of managerial talent, and other factors. 
104 
Table 4.5. Number and percentage of feeder pigs sold and farms selling 
â b feeder pigs by size class and selected regions, 1974 ' 
Annual sales of hogs (head) 
Region Item 1,000 
and 
1-99 100-199 200-499 500-999 over Total 
1,000 pigs Percent 
Feeder Pigs Sold: 
Corn Belt 5,587 10.6 13.6 28.0 22.8 25.0 100.0 
Lake States 2,015 14.4 16.5 31.2 20.3 17.6 100.0 
Northern Plains 1,873 10.0 13.2 29.5 20.9 26.4 100.0 
Southeast 2,555 27.5 16.3 20.2 18.0 18.0 100.0 
Southwest 343 27.6 11.9 20.4 12.6 27.5 100.0 
Total 12,373 15.1 14.5 27.0 20.8 22.6 100.0 
Farms Selling 
Feeder Pigs: 1,000 farms Percent 
Corn Belt 38.4 46.2 20.9 21.5 8.1 3.3 100.0 
Lake States 16.8 56.8 19.3 16.9 5.2 1.8 100.0 
Northern Plains 12.8 44.2 22.5 23.3 7.3 2.7 100.0 
Southeast 33.2 77.8 12.2 7.1 1.8 1.1 100.0 
Southwest 4.7 80.0 9.7 6.9 2.0 1.4 100.0 
Total 105.9 59.0 17.6 15.8 5.3 2.3 100.0 
^ Source: (50). 
Any sales or farms selling feeder pigs recorded by the census, but 
not included in the census distribution by size classes, have been placed 
in the 1-99 class in this table. 
105 
Enterprise Importance 
In recent years, most hogs have been produced in enterprises consid­
erably below the productive capacity of one man even without a highly me­
chanized system. Two-thirds of total sales still came from farms on which 
hogs accounted for a major portion of the total gross farm income. 
A special agricultural census pertaining to farm operations in 1971 
showed that 81 percent of all hog and pig sales in the North Central re­
gion came from farms on which hogs were the principal enterprise generating 
50 percent or more of the total value of sales for the farm, with sales of 
hogs from these farms amounting to $10,000 or more (Table 4.6 and Appendix 
Table 6)• Another nine percent of sales originated in secondary hog en­
terprises where hog sales amounted to $10,000 or more, but less than half 
of the total value of sales from the farm. Only ten percent of sales came 
2 
from farms with less than $10,000 in total value of farm products sold. 
Hog sales on farms where hog production was the principal or secondary en­
terprise accounted for about 95 percent of all hog sales in Iowa and 
Illinois and, within the North Central region, fell below 80 percent only 
in Michigan, where they still accounted for 74 percent of hog sales. The 
economic importance of hogs to farm businesses was less in the Southeast, 
but farms where hog production was the principal or secondary enterprise 
accounted for 73 percent of the sales of hogs in both the Southeast and 
Southwest. 
2 
The Census sample omitted all farms with 1969 farm product sales of 
less than $2,500. 
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Table 4,6. Economic importance of hog production to farm businesses, by 
â b 
selected regions, 1971 ' 
Region and Class of hogs and pigs sold 
Market hogs iinporLance 
All hogs Feeder Breeding Farrowed Farrowed 
of Enterprise and pigs pigs stock on farm on other farm 
Percent of number sold 
Corn Belt: 
Principal 81.4 65.3 80.1 83.9 83.2 
Secondary 9.0 6.9 7.3 9.0 10.8 
Small 9.6 27.8 12.6 7.1 6.0 
Lake States: 
Principal 71.0 55.7 75.2 73.0 77.0 
Secondary 16.2 11.2 14.2 18.5 15.2 
Small 12.8 33.1 10.6 8.5 7.8 
Northern Plains : 
Principal 83.6 76.6 84.3 85.2 84.1 
Secondary 7.3 6.5 5.3 7.2 8.3 
Small 9.1 16.9 10.4 7.6 7.6 
Southeast : 
Principal 56.3 41.6 50.5 58.7 63.9 
Secondary 16.6 7.7 8.3 18.7 20.1 
Small 27.1 50.7 41.2 22.6 16.0 
Southwest : 
Principal 64.2 54.5 59.8 67.4 64.5 
Secondary 8.3 7.3 5.2 8.2 9.7 
Small 27.5 38.2 35.0 24.4 25.8 
^ Source: (50) . 
^ The three categories of enterprise importance, the sum of which 
always equals 100% is this table, are defined as: 
Principal - Sales in 1969 amounted to $10,000 or more from hogs and 
50 percent or more of the total value of sales for the farm. 
Secondary - Sales in 1969 amounted to $10,000 or more from hogs but 
less than 50 percent of the total value of sales from the farm. 
Small - Sales of hogs in 1969 from farms with less than $10,000 total 
value of product. 
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Types of hog enterprises 
All hogs eventually move to slaughter, but there is a division of pro­
duction systems determined largely by the resources available. Resulting 
sales are either feeder pigs or market hogs. The latter come either from 
pigs purchased and fed to slaughter weight or farrow-to-finish operations. 
Feeder pigs were sold by one-fourth of all farmers with hog and pig 
sales in both 1969 and 1974 (Table 4.2). Feeder pigs accounted for an 
eighth of the number of hogs sold in the Corn Belt in 1971; a fifth of the 
total in the Southeast (Table 4.7 and Appendix Table 7). Feeder pigs were 
generally a higher proportion of total hog sales in states where feed grain 
production was relatively low. 
Slaughter hogs dominated sales in all regions in 1971, accounting for 
85 percent of the total number sold in the Corn Belt, 82 percent in the 
Northern Plains, and 78 to 79 percent in all other regions (Table 4.7). 
The major difference in market hog production among states and regions was 
in the source of the pigs. In the major hog-producing states, farrow-to-
finish enterprises (all production on one farm) produced four out of every 
five market hogs; the remainder were purchased as feeder pigs from other 
farms. Purchased feeder pigs were a more important source of market hogs 
produced in the Southeast and Southwest regions, but the ratio seldom 
dropped below two to one in favor of farrow-to-finish production in any 
state. 
General Farm Characterisitcs 
The farm business setting within which hogs are produced has a bearing 
on the way hogs are handled and producer response to varying conditions. 
108 
Table 4.7. Relative importance of the different classes of hogs and pigs 
sold by selected regions, 1971^ 
Class of hogs and pigs sold 
Region Market hogs 
All hogs 
and pigs 
Feeder 
pigs 
Breeding 
stock 
Farrowed 
on farm 
Farrowed 
on other farm 
Percent sold 
Com Belt 100 12 3 68 17 
Lake States 100 18 3 54 25 
Northern Plains 100 15 3 60 22 
Southeast 100 20 2 57 21 
Southwest 100 17 4 54 25 
^ Source: (50). 
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Important farm characteristics include the enterprise mixes, sources of 
farm income, size of hog enterprises, the amount of farmland associated 
with hog production, the form of business organization and the tenure sta-
3 
tus of hog producers. 
Enterprise mix 
In 1975, most hogs were still produced on multiple enterprise farms. 
On the survey farms, hog sales accounted for 37 percent of adjusted gross 
farms sales on farms producing feeder pigs, 52 percent on farms with far­
row-to-finish operations, and 40 percent when feeder pigs were purchased 
and fed to slaughter weight (Table 4.8).^ Typically, hogs produced the 
smallest portion of total farm sales in the Southeast and the largest por­
tion in the Southwest. 
The sizes of the hog enterprises were related to the sizes of whole 
farm businesses. Therefore, even the smallest hog enterprises made impor­
tant contributions to total farm sales. As size of hog enterprise in­
creased, however, the relative importance of the enterprise grew. Hog 
sales generally accounted for two-thirds or more of total farm sales, ex­
cept for feeder pig finishing, when annual sales exceeded 1,000 head per 
farm (Table 4.9). 
Sales of other livestock and poultry were significant in all regions 
and exceeded the value of hog sales in some situations (Table 4.8). 
3 
The following description of these characteristics is representative 
of hog producing farms in 1975. 
^Farm sales were adjusted to exclude the cost of purchased feeder ani­
mals. 
Table 4.8. Sources of sales of farm products on farms with sales of 100 or more hogs, by type of hog 
3- b 
enterprise and region, 1975 ' 
Source of Feeder Pig Enterprise Farrow-to-finish operations Feeder pig finishing 
Sales North 
Central 
South­
east 
South­
west All 
North 
Central 
South­
east 
South­
west All 
North 
Central 
South­
east 
South­
west All 
Percent of Sales 
Hogs 44.6 23.9 40.2 37.4 51,8 52.1 71.7 52.3 40.8 27.7 67.9 40.1 
Other 
livestock 
and 
Poultry 
14.5 2.0 47.0 10.4 15.2 11.3 14.7 14.9 22.1 48.1 5,7 24.8 
Feed 
grains 
and 
wheat 
27.3 3.1 7.6 18.7 18.2 6.5 8,8 16.4 21.4 7.2 5.3 19.2 
Soybeans 12.4 2.2 0.0 8.8 12.2 6.2 0.0 11.3 12.0 6.2 0,0 11.0 
Peanuts, 
Cotton 
and 
Tobacco 
0.0 68.3 1.7 23.7 0.0 20.3 4.5 2.6 0.0 10.4 18.2 1.7 
Other 1.2 0.5 3.5 1.0 2.6 3.6 0.3 2.5 3,7 0.4 2.9 3,2 
Total Sales 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100,0 
^ Source: (3). 
Sales are adjusted to exclude the cost of purchased feeder animals. The severe imbalance 
between purchase cost of feeder cattle and returns for slaughter cattle in 1975 resulted in a lower 
than normal proportion of sales from cattle feeding. 
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Table 4.9. Percent of gross farm sales from hogs, by type and size of 
enterprise and region, 1975^ 
XT 4* V* A A Annual sales of hogs (head) CIU LCRPRXSE 
2,500 
and 
and All 
region 100-199 200-499 500-999 1,000-2,499 over sizes 
Percent of Sales 
Feeder Pig 
Production: 
North Central 36 47 46 D - 45 
Southeast 4 40 85 92 • —  24 
Southwest - - - - - 40 
All regions 16 46 48 - - 37 
Farrow-to-
finish: 
North Central 35 48 61 63 - 52 
Southeast 19 43 49 86 84 52 
Southwest 42 54 50 - 99 72 
All regions 34 48 59 66 - 52 
Feeder pig 
finishing: 
North Central 27 35 53 59 - 41 
Southeast 5 49 52 55 - 28 
Southwest 39 0 0 65 - 68 
All regions 20 36 53 60 40 
^ Source: (3). 
^ Insufficient observations for computation of reliable size-type 
average. 
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Typically, 60 percent or more of all farms had livestock or poultry enter­
prises in addition to hogs (Appendix Tablé 8). Beef cows or cattle feeding 
enterprises were present in over 90 percent of the cases where other live­
stock, in addition to hogs, were produced. Feed grains, wheat, and soy­
beans were also major contributors to farm sales in the North Central re­
gion; peanuts, cotton and tobacco were important in the South. 
Hogs accounted for a relatively higher porportion of adjusted gross 
farm sales in 1975 than they likely would over a period of several years. 
Hog prices were relatively favorable, while prices for beef cattle were ex­
ceptionally low. Further, sales of feed grains and wheat, especially the 
former, greatly understate the importance of these enterprises on farms on 
which hogs are produced. The existence of any sales of feed grains usually 
indicates that grain has been produced in excess of livestock feed require­
ments. Feed grain production may, therefore, be the major enterprise on 
many farms, even though hogs account for most of the sales. 
The multiple enterprise character of farms producing hogs provides 
some risk protection through diversification. Use of general purpose farm 
machinery, especially tractors and trucks, helps to reduce unit overhead 
costs. Special livestock equipment, such as water systems, feed mills, and 
waste handling equipment, may be used economically in a small hog enter­
prise when it is operated in conjunction with other livestock or poultry 
enterprises. Overall, some of the size economies pertaining to volume pur­
chases of inputs are possible, even for small hog enterprises, when the 
volume of business conducted by the farm as a whole is relatively large. 
Diversification and smallness of enterprises, however, may have a negative 
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impact on efficiency in hog production compared with the level of achieve­
ment in large, highly specialized operations. 
Size of hog enterprise 
The survey excluded farms with mixed hog enterprises and those selling 
fewer than 100 head of hogs annually. Thus, the survey results cannot be 
compared directly with census information. Based on size distribution 
data from the 1974 Census, however, survey results appear to be represen­
tative of the population (Appendix Tables 9 and 11). Limited numbers of 
observations distort some regional distributions, and sample results are 
probably biased downward slightly in the largest sales group; this is es­
pecially true in the North Central region, because the survey requirement 
for a minimum of 90 percent enterprise purity resulted in deletion of some 
of the largest enterprises from the survey. 
Annual sales of all hogs and pigs averaged 414 head per farm for all 
regions combined (Appendix Table 11). Sales averaged slightly below 400 
head per farm for all three types of hog enterprises in the North Central 
region. Average sales were generally much higher in the Southeast and 
Southwest regardless of type of enterprise. 
Land in farms 
In 1975, hog production retained the traditional characterisitc of 
being associated with crop production and substantial acreages of farm land 
regardless of geographic location, system of production, type of hogs, or 
size of enterprise (Appendix Table 12). Feeder pig producers farmed an 
average of 230 acres, operators with farrow-to-finish enterprises had 425 
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acres, and farmers with feeder pig finishing operations managed 332 acres. 
Generally, acreage in farms increased with size of hog enterprise but only 
to a point. Average farm size tended to level, and even decline, as annual 
hog sales exceeded 1,000 head, though the change was not great, nor did 
the decline in size occur in all regions. 
The technology of total confinement permits hogs of any type to be 
produced successfully without associated farmland except that required for 
a building site and waste management facilities. Such systems may become 
more prevalent in the future if specialized farrowing centers and hog feed-
lots satisfactorily control breeding, disease control, and waste management 
problems. In recent years, some totally confined single-enterprise opera­
tions have been built. Some remain in business, but most producers even­
tually added farmland and crop production. 
Fully-owned and fully-rented farms were consistently the smallest, 
commonly having only half to two-thirds the acreage of part-owned units 
(Appendix Table 13). The largest farms combined ownership and rental of 
land, though hog production is most commonly carried out on land owned by 
the farm operator with rented land restricted to crop production. 
Addition or expansion of a hog enterprise has been one of the more 
commonly-used routes to enlarging a farm business, but expanded crop pro­
duction has usually been preferred. Land is typically added whenever it 
becomes available, either through purchase or rental. The hog enterprise 
may be retained, but it is sometimes reduced in size or even dropped, es­
pecially by older operators. Even relatively large, successful, single en­
terprise operations seldom stay that way. Earnings are frequently put into 
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farmland as an investment, for production of feed grains, or to secure con­
trol over a land base on which to utilize hog wastes. 
Tenure status 
Relatively few hogs are produced on rented land. Eighty percent or 
more of the farms producing hogs in 1975 were partly or fully owned by the 
operator (Appendix Table 14). Owned land accounted for half or more of the 
total acreage (Appendix Table 15). Ownership, both in terms of number of 
farms and acreage of land, was generally highest for farms with feeder pig 
enterprises and least on farms that finished feeder pigs for the slaughter 
market. Farms with feeder pig enterprises commonly involve the less pro­
ductive and lower valued land. Finishing operations are usually associated 
with heavy production of feed grains and relatively costly land. Producers 
in the North Central region acquired most of their owned land after 1960, 
but those in other regions had owned their land much longer (Appendix Table 
16). 
Cash renting was the most important method of renting land on farms 
producing feeder pigs (Appendix Table 15). Share renting increases with 
the importance of feed grain production. On partly owned farms, however, 
the hog production unit is usually kept on the owned portion of the land, 
and the landlord seldom has a financial interest in the hog enterprises 
(Appendix Table 17). Even on fully rented farms, the operator commonly 
maintained full interest in feeder pig enterprises, either through cash 
rental of the farm or some type of crop-share lease that excluded hogs. 
Livestock share leases were more common on rented farms producing slaughter 
hogs only in the North Central region. Where share rental was practiced. 
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the landlord commonly received the same share of income from both crops and 
hogs (Appendix Table 18). Overall, however, only five to ten percent of 
all farms had any landlord participation in hog production. 
Farm business organization 
Approximately 90 percent of all farms producing hogs in 1975 were 
under the direction of a sole proprietor (Table 4.10). Full partnerships, 
most commonly composed of family members, generally accounted for five to 
ten percent of the opeartions, while limited partnerships accounted for be­
tween one and two percent of total. All other forms of business organiza­
tions combined accounted for about one percent. 
Alternatives to the sole proprietorship became important on larger 
farms. Individuals operated only two-thirds of the farms with farrow-to-
finish enterprises in the 1,000 to 2,499 size class. The percentage fell 
to less than half for farms selling 2,500 or more hogs a year. Various 
corporate forms of business organization were significant with these larger 
enterprises, especially in the Southwest, where other enterprises often far 
exceed hogs in importance. Even so, partnerships maintained second posi­
tion to sole proprietorships. Farm enterprises was under a partnership. 
Hog Production Practices in 1975 
Hog production practices affect every aspect of the industry. An 
assessment of the impact of production practices requires both description 
and measurement of production practices in use. 
Although specialization, with larger enterprises, and standardization 
of production practices have been increasing, hog production is still 
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Table 4.10 Proportion of farms having specified forms of business 
organization, by region and type of hog enterprise, 1975^ 
Form 
North Central Southeast Southwest 
of Type of hogs^ Type of hogs^ Type of hogs^ 
Organization 
1 2 3 1 2 3 1 2 3 
Percent of farms 
Individual 
operation 
partnership 93.8 90.0 93.0 86.7 74.3 85.5 94.6 77.4 81.9 
Full 
partnership 5.4 7.9 4.4 6.4 18.8 11.2 5.4 18.3 15.5 
Limited 
partnership 0.8 1.6 1.5 3.8 1.8 0.0 0.0 0.0 0.0 
Corporation: 
Family 
corporation 0.0 0.4 0.3 1.2 3.5 3.3 0.0 0.9 2.6 
Nonfamily 
corporation 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.9 0.0 
Sub Chapter 
"S" family 0.0 0.1 0.4 0.0 0.0 0.0 0.0 0.0 0.0 
Sub Chapter 
"S" nonfamily 0.0 0.0 0.0 0.0 0.8 0.0 0.0 2.5 0.0 
All Other 0.0 0.0 0.0 1.9 0.8 0.0 0.0 0.0 0.0 
Total 100.0 100.0 LOO.O 100.0 100.0 100.0 100.0 100.0 100.0 
^ Source; (3). 
^ Type 1 = feeder pig production; Type 2 = farrow-to finish; 
Type 3 = feeder pig finishing. 
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dominated by large numbers of producers with relatively small enterprises. 
Hog production is greatly influenced by the type of farm business of which 
it is a part, the age of the operator, personal preferences, and many other 
factors. Much of the resulting variation may well disappear if hog produc­
tion moves off general crop-livestock farms into large, specialized busi­
nesses, but that time has not yet come. 
Most of the practices followed in hog production change only gradually 
over a period of years. Thus, most activities recorded in the 1976 survey 
should be reasonably representative of hog production during the seventies. 
Hog inventories 
The average number of hogs on hand in beginning and end-of-year inven­
tories is generally indicative of the amount of capital invested in hogs. 
The average feeder pig enterprise on farms with sales of 100 or more hogs 
in 1975 carried an inventory of 35 breeding females, two boars, and 50 
weaned pigs weighing less than 60 pounds per head (Table 4.11). The aver­
age inventory of 92 hogs was associated with average annual sales of 391 
head. Breeding stock inventories were about the same in farrow-to-finish 
operations, but pigs in the several stages of growing and finishing in­
creased the inventory total to 271 hogs supporting average annual sales of 
418 head. Inventories in feeder pig finishing enterprises were similar 
except for the virtual absence of breeding stock.^ 
^Average inventories in 1975 were biased slightly upward in feeder pig 
production and farrow-to-finish operations as favorable prices had resulted 
in a four- to seven-percent increase during the year in females kept for 
breeding. Conversely, inventories in feeder pig finishing operations de­
clined about seven percent due to the high cost of replacement feeder pigs. 
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Table 4.11. Average inventories and annual sales of hogs, by type of 
Si b 
enterprise, all regions combined, 1975 ' 
Kind of Feeder pigs Farrow-to- Feeder pig 
hogs production^ flnish^ finishing^ 
Number of head 
Breeding Stock 
Sows and gilts 35.4 40.7 2.1 
Boars 1.6 2.2 0.1 
Culls 1.4 2.0 0.1 
Market hogs: 
Under 60 lbs. 50.1 60.9 32.0 
60-119 lbs. 1.8 61.2 53.1 
120-179 lbs. 0.3 51.5 61.7 
180-219 lbs. 0.6 45.1 45.0 
220 lbs. and over 0.3 7.4 16.1 
All hogs 91.5 271.0 210.2 
Average annual sales 391.0 418.0 417.0 
^ Source: (3). 
^ These average inventories are coupled with 1975 average annual sales 
of 391 head from feeder pig production enterprises, 418 head from farrow-
to-finish operations, and 417 head from feeder pig finishing enterprises. 
Given the average annual sales, these inventories are slightly higher than 
normal, especially for female breeding stock, because of producer inten­
tions to increase output in 1976. 
^ Small numbers of some types of hogs that do not fit the enterprise 
appear in the average inventories, because enterprises were included if 
1975 sales were 90 percent or more of one type of hogs, exclusive of culled 
breeding stock. 
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This ratio of annual sales to inventory increased with size of enter­
prise due to more intensive year-round production in the larger operations. 
This lessens the capital charges per unit of output. 
Breeding programs and performance 
What goes to market as slaughter animals is determined by type of hogs 
and timing of breeding programs. Success of feeder pig and farrow-to-
finish enterprises is also largely determined by the proficiency of the 
operator in producing weanling pigs. Like other aspects of hog production, 
much variation still occurs in pig production. 
Breeds Breeds of hogs were not recorded in the survey. Cross breed­
ing of hogs for the slaughter market has long been almost a universal prac­
tice. Seldom is a puiebred line of hogs produced except for sale as 
breeding stock.^ Typically, a producer of pigs, whether for sale or 
finishing, buys purebred boars and selects replacement gilts from his own 
production. Boars may be rotated among breeds, but some producers simply 
purchase the best boars available for the price range considered ac­
ceptable with limited regard to breed. 
Inventory records show an average of 18 to 22 sows and gilts per boar 
for feeder pig producers and operators with farrow-to-finish enterprises 
(Table 4.12). Producers with the smallest enterprises kept one boar per 16 
to 18 females of breeding age. The ratio moved upward to 20 to 25 females 
per boar in the larger enterprises because of the opportunity to use boars 
^Enterprises producing hogs for sale as breeding animals were excluded 
from the survey. 
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Table 4.12. Average number of females per boar, type and size of 
enterprise and region, 1975^' ^  
Enterprise 
and 
region 
Annual sales of hogs (head) 
100-199 200-499 500-999 1,000-2,499 
2,500 
and 
over 
All 
sizes 
Number of females 
Feeder pig 
production: 
North Central 21.4 28.2 22.7 
c 
- 24.2 
Southeast 11.2 14.9 20.0 24.9 - 16.7 
Southwest - - - - - 14.8 
All regions 17.9 24.3 22.4 - - 22.1 
Farrow-to-finish: 
North Central 17.1 18.0 17.5 21.8 - 18.3 
Southeast 12.3 14.5 14.2 15.0 17.0 14.3 
Southwest 11.2 14.9 14.4 . - 14.4 13.8 
All regions 16.5 17.7 17.0 20.4 - 17.7 
^ Source: (3). 
^ Based on beginning inventory of boars and females, which include 
sows and gilts of breeding age. 
^ Insufficient observations for reliable estimate. 
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on a more nearly continuous basis. Experienced producers, however, con­
sider overextension of the services of boars to be one of the most costly 
false economies in hog production 
Within a given enterprise size group, producers in the North Central 
Region typically handled about four more females per boar than those in the 
Southeast and Southwest. The reason for this difference is unknown, but it 
may be that the longer periods of hot weather in the South require more 
boars to assure successful breeding. 
Seasonality of production Hog production used to be a two-season 
business for most farmers and a one-season activity for some. Typically, 
farmers for whom hogs were an important enterprise farrowed pigs in the 
spring after the weather moderated, but before starting field crop work, 
and again in the fall before corn harvest. Some farrowed only once a year 
during the mid-summer period after final cultivation of row crops. This 
resulted in a pronounced seasonal variation in hog supplies and prices. 
The historical seasonal pattern of farrowing remains in the smaller 
enterprises. Small volume feeder pig producers in the North Central region 
farrowed nearly one-fifth of their litters in March. Almost another fifth 
farrowed their litters in July, with another concentration in the fall 
(Appendix Table 19). Producers with farrow-to-finish enterprises followed 
the same seasonal schedule of farrowing (Appendix Table 20). Concentra­
tions in some months occurred in both the Southeast and Southwest, but they 
differed from peak farrowing periods in the North Central Region, because 
weather and demand for labor from competing enterprises are not the same. 
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Central farrowing houses and enclosed growing and finishing buildings 
greatly reduce the importance of weather as a determinant of production 
periods. Monthly farrowings move toward equalization as these facilities 
are brought into use in the larger enterprises. Some concentration of 
farrowing remains even in the larger operations because of demands on labor 
from other enterprises, but the combination of confinement housing and in­
tensive production tends to even the slow of pig production over the 
year.^ 
Production from gilts and sows Females can produce two litters of 
pigs in less than a year and remain in production for several years if they 
are properly cared for and remain physically sound. In practice, produc­
tive life Is much less than the potential. 
The number of litters that a female will be allowed to produce depends 
on many factors, the more important ones being performance, cost type of 
enterprise, and level of taxable income of the producer. Commonly, mature 
sows will produce larger litters of stronger pigs than gilts having their 
first litter. Also, probable performance is known with greater certainty 
after the first litter. Major disadvantages of keeping females for two or 
more litters are the difficulties of preventing excessive gains in weight, 
maintenance costs, and the low price of heavy cull sows. Also, a lesser 
Production during any one year is affected by the cyclical adjust­
ments that producers are making. Total production was relatlvley low dur­
ing 1975 and did not make significant recovery until later. 
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portion of total sales is eligible for capital gains treatment in the com-
g 
putation of Federal income taxes. 
Feeder pig producers tend to keep females as long as they are sound 
and productive. Most replacement females are selected from within the en­
terprise and grown to breeding age. Feeder pig producers are seldom well-
equipped for growing and finishing of hogs, so they tend to minimize the 
raising of replacements. Also, they are often located in areas where feeds 
are higher priced. 
Nationally, only 22 percent of the litters of feeder pigs produced in 
1975 came from first-litter gilts; 78 percent came from sows having already 
produced at least one litter (Table 4.13). Less than a sixth of the lit­
ters produced in the Southeast and Southwest came from first-litter gilts. 
One-fourth were from gilts in the North Central region where feed is rela­
tively less expensive and replacement stock near breeding age is more 
readily available for purchase. 
Gilts are used more extensively in farrow-to-finish enterprises. 
Thirty-five percent of the litters produced in these enterprises nation­
wide came from first-litter gilts in 1975, In the smallest enterprises, 
production came about equally from gilts and sows. This is partly because 
many producers raised only one litter a year then marketed everything 
except the gilt pigs to be kept for breeding the following year. The pro­
portion of litters from gilts was least in the mid-size enterprises. 
O 
Sales of hogs acquired after 1969 and held for breeding purposes for 
twelve months or more have been eligible for a 50-percent reduction in the 
amount subject to the federal income tax. 
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Table 4.13. Proportion of litters farrowed by gilts by type and size of 
enterprise and region, 1975^' 
Enterprise Annual sales of hogs (head) 
and 
region 
100-199 200-499 500-999 1,000-2,499 
2,500 
and 
over Sizes 
Percent of litters 
Feeder pig 
production: 
North Central 34 23 21 
c 
- 24 
Southeast 20 14 18 10 - 14 
Southwest - - - - - 16 
All regions 31 22 21 0 - 22 
Farrow-to-finish : 
North Central 53 36 32 32 - 37 
Southeast 18 14 16 17 33 21 
Southwest 30 28 17 - 17 24 
All regions 50 34 30 30 - 35 
^ Source: (3). 
^ Gilts are females having their first litter. All other production 
is from sows having already farrowed at least one litter. 
^ Insufficient observations for reliable estimate. 
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Although not reflected by the data, producers with the largest operations, 
and usually the highest taxable incomes, tend to emphasize production from 
gilts, wean pigs early, then quickly move the gilts to slaughter market. 
Weights of such culls were low enough to avoid severe price discounts and a 
higher proportion of total sales qualified for capital gains treatment on 
tax returns. Also, replacement of females for breeding was easier in far-
row-to-finish operations than in feeder pig production, because gilts can 
remain a part of the regular finishing program until near breeding time. 
Production per litter Farrowings averaged 8.8 pigs born per littar 
in feeder pig enterprises and 8.5 pigs in farrow-to-finish operations 
(Table 4.14). The higher proportion of gilts used in the latter probably 
accounts for the difference between the two types of enterprises. Pigs 
born per litter trended upward with size of enterprise, leveling at the 
largest sizes. Better management may have affected the outcome as size of 
enterprise increased, but the increasing use of sows relative to gilts, 
except in the largest enterprises, was probably the major factor causing 
differences. 
More pigs were born per litter in the Southeast then in the North 
Central region, both as an average and for nearly all size classes. Again, 
the differences in gilt-sow ratios appear to preclude any suspicion of 
purely regional differences. 
Pigs weaned per litter followed the same pattern as pigs farrowed 
averaging 7.2 per litter in feeder pig production and 6.9 in farrow-to-
finish operations. Farmers in the Southeast and Southwest reported an 
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Table 4.14. Number of pigs born and weaned per litter, by type and size of 
enterprise and region, 1975^ 
Enterprise 
and 
region 
Annual sales of hogs (head) 
100-199 200-499 500-999 1,000-2,499 
2,500 
and 
over 
All 
sizes 
Number of pigs per litter 
Feeder pig 
production: 
Born: 
North Central 
Southeast 
Southwest 
All regions 
8.6 
8.9 
8.7 
8.7 
9.5 
8.9 
8.4 
9.7 
8.6 
_b 
10.3 
- 8.6 
9.7 
9.2 
8.8 
Weaned : 
North Central 
Southeast 
Southwest 
All regions 
6.9 
6.3 
6.8 
7.2 
7.4 
7.3 
7.3 
7.4 
7.3 
8.7 -
7.2 
7.3 
7.6 
7.2 
Farrow-to-finish: 
Born: 
North Central 
Southeast 
Southwest 
All regions 
7.6 
8.0 
7.4 
7.6 
8.1 
8.4 
7.4 
8.1 
8.6 
9.2 
8.9 
8.6 
9.3 
9.2 
9.3 
9.1 
9.7 
8.4 
8.9 
8.9 
8.5 
Weaned : 
North Central 
Southeast 
Southwest 
All regions 
6.5 
6.7 
6.2 
6.5 
6.7 
6.9 
5.9 
6.7 
6.8 
7.6 
6.7 
6.8 
7.7 
7.8 
7.7 
7.8 
7.7 
6.9 
7.5 
7.2 
6.9 
^ Source: (3). 
^ Insufficient observations for reliable estimate. 
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advantage of up to half a pig per litter over producers in the North 
Central region. 
Loss of pigs between farrowing and weaning averaged about 18 percent 
for both types of enterprises. Losses generally ranged from 15 to 20 per­
cent for the several enterprise size classes with no clear relationship 
between losses and size of enterprise except that the largest, best-
equipped operations do no better, and perhaps not as well, in saving pigs 
than do operators with small enterprises. Producers with large operations 
often sacrifice individual attention to sows and pigs for increased volume 
per mean, investing in equipment to compensate as much as possible for lack 
of personal care. 
Weaning age. Pigs were weaned at an average of 5.2 weeks of age in 
both feeder pig production and farrow-to-finish enterprises (Table 4.15). 
Typically, pigs remained with the sows for six to eight weeks in the 
smallest enterprises. With the usual practice of only two farrowings a 
year, there is no pressure to vacate farrowing quarters. Also, there are 
usually no other suitable facilities in which to care for small pigs. 
Producers with large enterprises have reduced weaning age, sometimes 
taking pigs off the sows and placing them in nursery quarters at three 
weeks of age. Early weaning, however, is as yet only a trend. The largest 
operations included in the 1975 survey still had pigs with the sows for an 
average of about five weeks. Increasing investment required for sloCted-
floor central farrowing houses, coupled with effective nursery facilities, 
better knowledge of nutrition, and disease control, should foster continued 
reduction in weaning age. Early weaning increases the burden on 
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Table 4.15. Average weaning age of pigs, by type and size of enterprise 
and region, 1975^ 
Enterprise 
and 
Region 
Annual sales of hogs (head) 
100-199 200-499 500-999 1,000-2,499 
2,500 
and 
over 
All 
sizes 
Number of weeks 
Feeder pig 
production: 
North Central 
Southeast 
Southwest 
All regions 
6.4 
7.1 
6.5 
5.7 
7.0 
6.0 
5.7 
7.3 
5.9 
_b 
5.9 -
6.0 
7.0 
7.2 
6.2 
Farrow-to-finish: 
North Central 
Southeast 
Southwest 
All regions 
6.7 
7.7 
6.2 
6.7 
6.0 
7.3 
7.3 
6.1 
5.7 
7.0 
5.9 
5.8 
5.9 
6.6 
6.0 
4.7 
5.2 
6.1 
7.2 
6.4 
6.2 
^ Source: (3). 
^ Insufficient observations for reliable estimate. 
130 
management, but it increases the capacity of facilities, reduces facility 
costs per pig, and permits rebreeding or culling of sows more quickly. 
Purchases of hogs 
Feeder pig production enterprises and farrow-to-finigh operations are 
largely perpetuated through the raising of replacement females (except in 
special circumstances) and the purchase of boars. Farmers who specialize 
in finishing pigs for the slaughter market purchase all of their feeder 
stock. 
Breeding stock Substantial purchases of female breeding stock may be 
made by producers to replace the herd after a disease problem or to achieve 
a quick increase in production. But most producers select female replace­
ments from their own production. Fear of the introduction of disease from 
outside sources and lack of assurance of improving productivity at ac­
ceptable prices are major constraints on purchasing of females. 
Feeder pig producers tend to purchase more female replacements than do 
farmers with farrow-to-finish enterprises, as their facilities are not well 
geared to growing of replacements. Nonproducers made no purchases in 1975, 
but those who did concentrated on gilts near breeding age rather than bred 
gilts or mature sows (Appendix Table 21). 
Barring exceptional circumstances, operators with farrow-to-finish 
enterprises replaced females almost exclusively from their own herds. Only 
six percent bought unbred gilts; three percent or less bought bred gilts or 
sows. 
In contrast, producers of feeder pigs and slaughter hogs from farrow-
to-finish enterprises typically bought boars from producers of breeding 
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stock. Nearly two-thirds of all producers with these enterprises bought 
boars in 1975. Their purchases averaged two boars per farm nationally. 
The typical small-volume producer bought one boar; those with enterprises 
turning out over 2,500 head annually purchased ten to fifteen boars during 
the year. The usual productive life of boars in commercial operations is 
one year. 
If price is any measure of quality, producers with the larger enter­
prises were clearly striving for improvement through purchase of better 
boars. Also, the reward for use of higher quality boars is either greater 
or more easily recognized - perhaps both - in farrow-to-finish enterprises 
than in feeder pig production. Nationally, prices paid for boars averaged 
$227 per head for those used in feeder pig production and $263 for those 
used in farrow-to-finish enterprises (Appendix Table 22). Prices trended 
upward with size of enterprise from $161 to $381 in feeder pig production; 
the progression was from $215 to $342 in farrow-to-finish operations. 
Feeder pig purchases On a national basis, feeder pig finishing 
operations provide a uniform supply of slaughter hogs throughout the year. 
Aggregate quarterly purchases of feeder pigs in 1975 differed by only four 
percentage points, ranging from 23 percent in the fourth quarter of the 
year to 27 percent in the third quarter (Appendix Table 23). Purchases in 
the smaller enterprises tended to be concentrated in the first and fourth 
quarters when crop work was the least. Producers with the larger enter­
prises operated more nearly on a year-round basis. 
The quarterly purchase pattern for feeder pigs approximates the pro­
duction pattern in feeder pig enterprises. Additional balancing supplies 
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of pigs came from farrow-to-finish enterprises, especially the larger ones, 
which sometimes produce more pigs than can be accommodated in existing 
growing and finishing facilities. Poorly performing pigs and those from 
late farrowings of a group of sows may also be sold as feeders. Further, 
relative prices effect supplies. A few producers maintain a flexible posi­
tion by either selling or finishing pigs, depending on their evaluation of 
economic outlook. Interstate shipment is common, so supplies tend to bal­
ance both seasonally and regionally. 
Pigs entering the feeder market vary considerably in weight, ranging 
from as little as 25 or 30 pounds per head, usually small pigs from the 
last farrowings of a group of sows or pigs from enterprises that are going 
out of business, to weights well over 100 pounds. Most feeder pigs, 
however, come to market weighting 40 to 60 pounds per head. Purchases in 
1975 averaged 51 pounds per head for the nation with relatively little 
variation among regions or sizes of enterprises (Appendix Table 24). On 
the average, pigs of this weight should be ready for the slaughter market 
in about four months. Since purchases were nearly balanced among quarters, 
marketings of slaughter hogs from feeder pig finishing enterprises should 
have flowed rather evenly over the year. 
Length of production period 
Feeder pig producers moved pigs to market eight to nine weeks after 
farrowing, typically weaning at six weeks of age, and using two to three 
additional weeks for growing and conditioning (Appendix Table 25). An 
eight-week program was representative of operations in the North Central 
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region; ten to eleven weeks was average in the Southeast and Southwest, 
resulting in pigs weighing ten to twelve pounds more per head. Production 
periods did not differ among sizes of enterprises within regions. 
Farmers with farrow-to-finish enterprises took about six months to go 
from farrowing to sale of slaughter hogs, using a week to ten days less in 
the Southeast and Southwest than in the North Central region. Differences 
in production periods among regions, however, was consistent with differ­
ences in market weights of slaughter hogs. 
Feeder pig finishers used 132 days to move from purchase of pigs to 
sale of slaughter hogs, about twelve days more in the North Central region 
than in the other regions. Ending weights were in direct relation to 
length of feeding programs. There was no evidence to suggest performance 
differences among regions or enterprises of different sizes. 
Losses of hogs 
Losses of hogs from deaths, thefts, and all other causes averaged 1.6 
percent of total production in farrow-to-finish operations, 1.8 percent in 
feeder pig finishing, and 2.5 percent in feeder pig production (Appendix 
g 
Table 26). Nearly all losses were nonreimbursed death losses. Monies 
recovered through insurance and indemnity payments covered little more than 
one percent of the total. Information was not obtained on causes of 
losses. 
These are considered to be minimum loss estimates as respondent 
memory bias tends to deflate losses which often are not recorded in farm 
accounts. 
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On a weight basis, losses of breeding stock accounted for 77 percent 
of the total in feeder pig production and 30 percent in farrow-to-finish 
operations. More pigs than brood sows die, but the heavier weights of 
brood sows more than offset numbers in feeder pig production and do so in 
part in farrow-to-finish production. Actually, losses of pigs in feeder 
pig production accounted for an unexpectedly high proportion of total 
losses, as pigs lost prior to weaning are not included in the estimate. 
Losses were reported to be a higher proportion of production in the 
largest operations. Confinement facilities, commonly used in large opera­
tions, can help maintain animal health, as such facilities moderate ex­
tremes of environment. But, close confinement can also increase stress on 
animals and requires superior management for successful operation. Fur­
ther, mass handling of hogs is more prevalent in larger operations, and 
hogs often do not get the individual attention commonly provided in smaller 
enterprises. 
Losses were higher in the Southeast and Southwest than in the North 
Central region. This may reflect less experienced producers than in the 
North Central region. Also, veterinarians may not have the same level of 
experience with problems in hog production as in the dense production areas 
of the North Central region. Whether climate or other factors associated 
with geographic differences are significant is not known. 
Notwithstanding the relatively low loss percentages reported in the 
1975 survey, all types of hog producers face potentially high losses, es­
pecially those with large confinement units where close proximity of ani­
mals can result in rapid spread of disease. While average losses are low. 
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some farmers reported high death losses and even the need to depopulate 
entire groups of hogs because of disease. Further, weight loss due to 
death losses, as recorded in this section, do not fully account for pigs 
lost between farrowing and weaning. Losses of unweaned pigs can be quite 
large and represent an important problem. Brood sow losses, which were a 
substantial part of the total, often involve the loss of a litter of pigs 
yet unborn or too small to survive, and the cost of this loss is not re­
flected by weight alone. Also, reduction in performance by hogs that sur­
vive attacks of disease may often represent a greater loss than those that 
die. The problem of diseases and death losses warrants far more concern 
than suggested by death loss percentage alone. 
Feedstuffs and feeding 
Feed rations required to produce a given type of hog have basic simi­
larities as to nutritional content, but they differ as to kinds and sources 
of ingredients, methods of processing, and methods of supplementation. 
Choice at the farm level is influenced largely by crops produced, feed-
stuffs available, and type and size of enterprise. Amounts of feed pur­
chased versus grown on the same farm affect cash outlays and the level of 
price risk. Options for formulating rations and including health-care prod­
ucts affect costs, the level of management needed, and the potential for 
making costly errors. 
This section includes data on the feed conversion rates of hogs pro­
duced in 1975; the kinds, sources, and forms of feedstuffs, plus related 
additives used; and producer use of feed-processing equipment. The results 
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reflect an industry composite useful for aggregate analyses or for further 
study of specific problems. 
Rates of feed conversion Quantities of feed fed per unit of pork 
produced were quire variable among farms. No consistent relationships were 
discovered among either regions or sizes of enterprises.^^ For all regions 
combined, feeder pig production was estimated to have used 5.53 pounds of 
feed per pound of live animals produced; farrow-to-finish enterprises took 
4.39 pounds of feed. Feeder pig finishing was reported to have taken 4.65 
pounds (Table 4.16)^^ 
Each of these average feed conversion ratios is within expected 
limits (25). Average performance of feeder pig production relative to 
farrow-to-finish production was also consistent with expected results, with 
the former taking about 1.1 pounds more feed per pound of liveweight pro­
duced than the latter due to maintenance requirements of breeding stock and 
sale of pigs at weights of 50 to 60 pounds per head rather than at slaugh­
ter weight. Feeder pig finishing, however, did not conform to expected 
results in terms of rate of feed conversion. Estimates showed feeder pig 
finishing to be using 0.3 pound of feed more per pound of liveweight. 
fully accurate measure of feed use under farm conditions requires 
carefully kept detailed records. Results of personal interview, the data 
collection procedure used in this survey, may suffer from respondent 
memory bias, incomplete accounting, and sometimes the lack of sufficient 
farm records on which to base estimates. While absolute quantities deter­
mined in this manner may be suspect, differences in feed conversion rates 
among regions and types and sizes of enterprise are credible, as all farm­
ers provided estimates under the same set of conditions. 
^^Producers using bulky or nontypical feedstuffs, such as garbage, 
forages, or food processing wastes were excluded from the averages. No 
values were credited to pasture in any case. 
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Table 4.16. Amount of feed per pound pork produced, by type and size of 
enterprise and region, 1975^ 
Enterprise 
and 
region 
Annual sales of hogs (head) 
100-199 200-499 500-999 1,000-2, 499 
2,500 
and 
over 
All 
sizes 
Pounds of feed 
Feeder pig 
production: 
North Central 
Southeast 
Southwest 
All regions 
5.77 
6.64 
5.93 
5.03 
6.40 
5.41 
5.42 
4.93 
5.36 
_b 
5.44 -
5.41 
5.86 
7.12 
5.53 
Farrow-to-finish: 
North Central 
Southeast 
Southwest 
All regions 
4.85 
4.76 
4.96 
4.85 
4.56 
5.13 
5.09 
4.61 
4.15 
4.17 
4.35 
4.15 
4.35 
4.43 
4.34 
3.15 
3.86 
4.43 
4.15 
4.17 
4.39 
Feeder pig 
finishing: 
North Central 
Southeast 
Southwest 
All regions 
4.90 
6.22 
3.86 
4.99 
4.41 
3.12 
4.28 
5.64 
4.23 
5.41 
4.04 
4.20 
3.95 
4.04 
-
4.76 
4.14 
3.75 
4.65 
Source: (3). 
Insufficient observations for reliable estimate. 
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produced than in farrow-to-finish because of the absence of maintenance 
for the breeding herd. This result, however, reflects some inefficiencies 
in split-phase production that do not occur under controlled conditions. 
The last section of this chapter provides more information on this topic. 
Direct use of grains Most hog producers make direct use of grain 
either as part of a free-choice feeding program or as a component of com­
plete rations processed either on farm or by a custom miller (Table 4.17). 
Some producers purchase complete feeds, hence do not deal with grain as a 
separate ingredient, but this occurred commonly only in Southwest feeder 
pig finishing operations. The largest enterprises tended to rely more 
heavily on complete rations from off-farm sources, especially in the 
Southeast and Southwest. 
Over 90 percent of the producers of slaughter hogs in the North 
Central region made direct use of corn. Grain sorghum use was dominant in 
all types of enterprises in the Southwest, but diversity of choice was evi­
dent in that region. Feeding of oats was largely restricted to the North 
Central region where that grain is used chiefly to add bulk to rations for 
breeding stock. 
On the basis of quantity, corn accounted for 90 percent or more of 
direct use of grain in finishing programs in the North Central and 
Southeast regions; grain sorghum had a similar, though less important, po­
sition in the Southwest (Table 4.18). Mixtures of grains were characteris­
tic in feeder pig production enterprises. There was no relation between 
proportions of grains used and size of enterprise. 
139 
Table 4.17 Proportion of producers making direct use of speciifed grains, 
by type of enterprise and region, 1975^' ^  
Enterprise and kind 
of grain 
North 
Central Southeast Southwest All regions 
Percent of producers 
Feeder pig production: 
Corn 77.2 84.5 75.0 78.8 
Grain sorghum 25.6 3.6 81.3 21.3 
Oats 58.3 2.1 65.6 45.9 
Wheat 0.0 5.7 9.4 1.4 
Other 1.2 2.8 56.3 2.2 
All 95.6 88.1 90.6 93.9 
Farrow-to-finish: 
Corn 92.5 92.2 42.3 91.7 
Grain sorghum 3.9 9.3 67.0 5.3 
Oats 49.9 4.3 2.2 45.0 
Wheat 1.6 6.8 11.9 2.2 
Other 2.3 4.9 3.5 2.6 
All 96.0 95.1 78.0 95.6 
Feeder pig finishing: 
Corn 93.1 75.8 29.9 90.4 
Grain sorghum 3.7 9.3 35.1 4.8 
Oats 46.7 6.9 23.4 42.7 
Wheat 1.3 8.2 23.4 2.3 
Other 0.3 10.5 0.0 1.2 
All 93.1 78.2 39.0 90.8 
^ Source: (3) . 
^ Excludes grains used in purchased mixed feeds and hence not identi­
fiable. 
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Table 4.18. Relative importance of grains used in hog feed, by type of 
enterprise and region, 1975^' ^  
Enterprise and kind North 
of grain Central Southeast Southwest All regions 
Percent of weight 
Feeder pig production: 
Corn 73.2 94.9 38.2 78.7 
Grain sorghum 17.0 1.6 38.8 13.2 
Oats 9.6 1.0 7.6 7.3 
Wheat 0.0 1.9 12.3 0.6 
Other 0.2 0.6 3.1 0.2 
Total 100.0 100.0 100.0 100.0 
Farrow-to-finish: 
Corn 93.3 94.8 38.5 92.7 
Grain sorghum 2.1 1.9 59.6 3,0 
Oats 4.0 0.4 0.0 3.7 
Wheat 0.3 1.5 1.2 0.3 
Other 0.3 1.4 0.7 0.3 
Total 100.0 100.0 100.0 100.0 
Feeder pig finishing: 
Com 92.3 90.4 8.4 91.5 
Grain sorghym 0.8 3.2 88.0 1.7 
Oats 6.1 0.0 0.0 5.4 
Wheat 0.8 3.2 3.6 1.1 
Other 0.0 3.2 0.0 0.3 
Total 100.0 100.0 100.0 100.0 
^ Source: (3). 
^ Based on weights of grains reported as produced or purchased for hog 
feed. Grains included as part of purchased mixed feeds are not included. 
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Sources of grains and feedstuffs Traditionally, hogs and grain have 
been companion production enterprises. Producers have been protected to 
some extent against unfavorable price shifts by having the flexibility to 
market the grain they produce either directly or through hogs. 
For the hog industry as a whole, this protective shield remains, but 
it is not as strong as in years past (Table 4.19). Home-grown grains ac­
counted for about 80 percent of the direct grain use in the North Central 
region and half to three-fourths in the Southeast. Home-produced grains 
fell to as little as ten percent of use in the Southwest. 
Based on weight of all feedstuffs, including grains, protein feeds, 
and complete feeds, feeder pig producers raised less than half of their 
needs; finishers raised roughly 60 percent (Appendix Table 27). Produced 
feedstuffs accounted for a lesser share of total volume in the Southeast 
compared with the North Central region and declined to as little as six 
percent in the Southwest. On a value basis, produced feedstuffs occupy an 
even smaller position, because unit costs of protein supplements and com­
plete feeds are higher than for grain. Though data on prices paid were not 
available from the survey, it is clear that on a national basis, purchases 
accounted for at least half of the value of feedstuffs used in hog produc­
tion in 1975. 
Operators of large hog enterprises commonly bought a higher proportion 
of their feed requirements than did producers with small enterprises. If 
the trend continues toward larger and more specialized hog enterprises de­
pending heavily upon purchased feeds, the industry will lose much of the 
flexibility that it has provided to crop-livestock farms in the past. 
142 
Table 4.19 Proportion of all grain fed to hogs that was produced on the 
farm where it was fed, by type and size of enterprise and 
region, 1975^' ^  
Enterprise Annual sales of hogs (head) 
and 2,500 
region and All 
100-199 200-499 500-999 1,000-2,499 over sizes 
Percent of grain 
Feeder pig 
production: 
North Central 54.3 89.2 73.1 
c 
- 73.4 
Southeast 78.0 70.5 73.6 25.5 - 67.5 
Southwest - - - - - 45.5 
All regions 60.0 82.4 72.8 - - 71.6 
Farrow-to-
finish: 
North Central 85.0 85.4 79.9 74.2 - 81.0 
Southeast 79.3 91.1 88.9 49.9 48.8 75.9 
Southwest 45.2 27.6 16.3 - 0.0 9.6 
All regions 84.3 85.3 80.1 69.8 - 79.1 
Feeder pig 
finishing: 
North Central 81.3 90.0 80.6 69.6 - 79.2 
Southeast 89.5 72.2 56.6 0.0 - 55.0 
Southwest 69.2 - - 42.9 - 26 .9  
All regions 
. 
81.9 89.5 76.6 60.1 76.7 
^ Source: (3). 
^ Excludes grains used in purchased mixed feeds and hence not identi­
fiable. 
Insufficient observations for reliable estimate. 
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Method of supplementing grains Grains alone do not provide a bal­
anced ration for hogs. Additional protein, minerals, vitamins and other 
ingredients are necessary (11). In addition, antibiotics are commonly in­
troduced into hogs through feed. 
Balanced rations are obtained through purchase of complete feeds or 
the use of either commercially-prepared supplements or fortified oilseed 
meals with grain. Use of commercially-prepared supplements, commonly con­
taining 35 to 40 percent protein, was reported by 75 to 80 percent of all 
producers finishing hogs for slaughter and by 65 percent of all feeder pig 
producers (Table 4.20). The proportion dropped as size of enterprise in­
creased due to greater use of soybean meal. 
Soybean meal is the major alternative to commercial supplements for 
preparing complete feeds for hogs. While soybean meal alone is inadequate 
for building a fully-balanced hog ration, it can be used successfully along 
with other essential ingredients, either added as separate elements or as 
a commercially-prepared mix designed specifically to fortify soybean meal 
(7). 
One-sixth of all producers with farrow-to-finish enterprises reported 
the use of soybean meal as a feed supplement in 1975 (Table 4.21). The 
proportion reached 35 percent in the largest size class. Use of soybean 
meal was reported by about an eighth of the feeder pig production and 
feeder pig production and feeder pig finishing operations. 
Commercially-prepared mixing concentrates were used to fortify soybean 
meal in a fourth of the farrow-to-finish enterprises in which soybean meal 
was used. Nearly half the feeder pig production operations used a 
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Table 4.20. Proportion of producers reporting use of commercial supplement 
of varying levels of protein content, by type of enterprise 
and region, 1975^' ^  
Enterprise and 
protein content of North All 
supplement Central Southeast Southwest regions 
Percent of producers 
Feeder pig production: 
<35% 12.8 15.2 9.4 13.3 
35-40% 50.0 47.2 71.9 49.6 
>40% 9.2 2.0 0.0 7.5 
Other^ 12.5 0.0 0.0 9.6 
Total 66.6 60.2 81.3 65.3 
Farrow-to-finish : 
<35% 10.0 9.7 6.2 9.9 
35-40% 51.2 59.2 25.1 51.6 
>40% 15.6 18.6 26.0 15.1 
OtherC 1.4 1.1 0.9 1.4 
Total 75.4 77.8 56.8 75.3 
Feeder pig finishing: 
<35% 7.9 3.3 0.0 7.4 
35-40% 59.9 45.7 26.0 58.0 
>40% 19.5 17.9 3.9 19.1 
Other^ 0.0 2.3 0.0 0.2 
Total 83.1 66.8 29.9 80.7 
^ Source: (3). 
^ Soybean and other oilseed meals are not included. 
^ Protein content was not specified. 
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Table 4.21. Proportions of enterprises using soybean meal (SBM) and mixing 
concentrates in formulating hog rations, by type of enterprise 
and region, 1975^ 
Region 
Proportion using SBM^ Proportion of SBM users 
also using mixing concentrate^ 
Type 1 Type 2 Type 3 Type 1 Type 2 Type 3 
Percent 
North Central 12.4 17.3 11.5 46.6 24.0 7.9 
Southeast 10.1 15.1 5.6 32.8 40.3 20.5 
Southwest 10.8 23.8 3.4 c - -
All regions 12.0 17.1 10.8 44.2 25.3 9.1 
^ Source ; (3). 
Type 1 = feeder pig production; 
Type 2 = farrow-to-finish; 
Type 3 = feeder pig finishing 
^ Insufficient observations for reliable estimate. 
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concentrate, but less than ten percent of the feeder pig finishers did so. 
The use of mixing concentrates was most prevalent with the mid-size enter­
prises. This indicates probable lack of needed fortification of soybean 
meal on farms with small enterprises; use of separate fortifying ingredi­
ents rather than a complete mixed concentrate. 
Further indication of the level of producer involvement in detailed 
ration formulation was separate purchases of vitamins and antibiotics 
12 (Table 4.22). " A sixth of all producers reported separate purchase of 
antibiotics for use in feeder pig production; a fourth reported such pur­
chase in farrow-to-finish enterprises. Nearly 40 percent did so for 
finishing enterprises. Vitamin purchases were reported on only an eighth 
of the farms with farrowing, and virtually none were reported in finishing 
operations. Some of the highest proportions of separate purchases of both 
vitamins and antibiotics were reported for the smaller enterprises. 
The further producers move from purchase of complete rations or use of 
commercial supplements toward use of separate ingredients in formulating 
rations, the greater their flexibility to choose among ingredients and to 
adapt to changing conditions. They may also be able to reduce both ingre­
dient and processing costs, especially if volume is sufficient for quantity 
price discounts. At the same time, the management requirement and burden 
of responsibility shift from commercial concerns to the individual producer. 
Use of purchased complete feeds Hog rations fall into four basic 
categories: starter, grower, finisher, and sow rations. These basic 
12 
While some of these purchases may have been used in the drinking 
water supply, perhaps even as injectibles, all were reported as part of 
the feed supply. 
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Table 4.22. Proportion of producers reporting use of vitamins and antibi­
otics as separate input into hog rations, by size of 
enterprise, 1975^ 
Ingredient Annual sales of hogs (head) 
and 
enterprise 
100-199 200-499 500-999 1,000-2,499 
2,500 
and 
over 
All 
Sizes 
Percent of producers 
Vitamins : 
Feeder pig production 
Farrow-to-finish 
Feeder pig finishing 
13.1 
14.8 
0.0 
23.4 
9.9 
0.0 
1.7 
15.9 
12.3 
5.9 
3.6 
0.0 
b 
17.6 
12.7 
12.2 
3.0 
Antibiotics : 
Feeder pig production 
Farrow-to-f inish 
Feeder pig finishing 
24.0 
22.6 
38.8 
9.9 
17.7 
27.3 
7.5 
35.2 
57.1 
23.0 
38.5 
55.5 
43.7 
15.6 
23.6 
39.2 
^ Source : (3). 
^ Insufficient observations for reliable estimate. 
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rations can be formulated on the farm or at a custom mill, or purchased as 
complete rations. 
Over three-fourths of all producers farrowing pigs reported purchase 
of starter rations in 1975 (Table 4.23). Most of those with small to mid­
size enterprises who indicated no purchase of starter feed likely did not 
distinguish a specific starter ration in their program. Usually, only 
large-volume producers engage in on-farm processing of starter rations, as 
these rations can be complex, may contain ingredients not readily available 
to farmers, and amount to only a small percentage of total feed require­
ments. 
The proportion reporting purchases of grower rations was in the 20- to 
40-percent level; 15 to 20 percent purchased finishing rations. About 25 
13 
percent bought complete sow feeds. Quite commonly, the small-volume 
users relied heavily on either purchased complete rations or free choice 
feeding of separate ingredients, or had their own grains processed into a 
complete ration by a custom mill. Large-volume users moved strongly toward 
on-farm processing with limited purchase of complete rations beyond the 
starter stage in the North Central region but less so in the Southeast and 
Southwest where specialization and reliance on purchased complete feeds 
seemed further advanced (10). 
Use of feed mills Three-fourths of all producers with farrow-to-
finish enterprises used some type of on-farm feed processing equipment in 
T O  
Some producers obtain rations from more than one source, so those 
reporting the purchase of complete rations may also use other methods of 
ration formulation. 
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Table 4.23. Proportion of producers reporting purchase of mixed complete 
feeds, by kind of feed, type of enterprise, and region, 1975^ 
Kind of feed North Central Southeast Southwest All regions 
Percent of producers 
Feeder pig production: 
Starter 91.1 68.3 90.6 86.1 
Grower 35.0 35.4 65.6 35.4 
Sow feed 28.7 38.5 84.4 31.5 
All 93.5 82.8 100.0 91.2 
Farrow-to-finish : 
Starter 76.0 58.0 54.6 74.0 
Grower 38.7 21.6 23.3 36.9 
Finisher 18.6 17.0 22.5 18.5 
Sow feed 26.8 26.9 19.8 26.7 
All 82.3 66.8 60.4 80.6 
Feeder pig finishing: 
Grower 20.4 18.1 53.2 20.8 
Finisher 12.5 28.5 64.9 14.8 
All 29.9 44.4 67.5 31.9 
^ Source; (3). 
150 
hog production in 1975 (Table 4.24). The proportion dropped to 63 percent 
in feeder pig finishing operations and 34 percent in feeder pig production. 
The remainder in each situation purchased complete rations, employed custom 
processing services or fed ingredients free choice. 
Tractor-powered mills, mostly grinder-mixers if manufactured after 
1965, were the dominant type of on-farm equipment, outnumbering electric 
mills about five to one. Electric mills were the most common type, 
however, in the largest enterprises. Also, electric mills were used by a 
larger proportion of the producers in the Southeast and Southwest than in 
the North Central region, because hog enterprises were larger, facilities 
were newer, fewer needed multiple-purpose mills, and field tractors were 
probably less readily available (Appendix Table 28). 
Feed mills were subject to a high rate of wear and obsolesence. Over 
80 percent of all feed mills on farms in 1975 were purchased after 1965 
(Appendix Table 29). Only with the smallest enterprises were there signif­
icant numbers of feed mills older than ten years still in use. Even on 
these farms, mills manufactured between 1971 and 1975 accounted for about a 
third of the total. 
Most feed mills, especially tractor mills, can service other livestock 
enterprises as well as hogs. Multiple use of mills was common on farms 
with the smaller hog enterprises (Appendix Table 30). Tractor-powered 
mills were more commonly used with other livestock than were electric 
mills. Multiple use was more common in the North Central region than in 
the Southeast and Southwest. 
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Table 4.24. Extent of use of feed mills in hog production, by type and 
size of enterprise, all regions combined, 1975^' 
Enterprise 
and 
mill type 
Annua] sales of hogs (head) 
100-199 200-499 500-399 1,000-2,499 
2,500 
and 
over 
All 
sizes 
Percent of farms 
Feeder pig production: 
None 85 .6 54 .0 46 .5 66 .3 65 .6 
Tractor 13 .6 43 .2 51 .8 28 .6 - 32 .3 
Electric 0 8 2 .8 1 ,7 5 .1 - 2 .1 
Both 0 .0 0 .0 0 .0 0 .0 - 0 .0 
All 100 0 100 .0 100 0 100 .0 - 100 0 
Farrow-to-finish: 
None 29 6 24 .6 26 2 11 4 21.0 25 .7 
Tractor 65 3 61 .8 59 8 39 1 1.7 60 9 
Electric 5. 1 13 .5 13 0 47 5 60.7 12 9 
Both 0. 0 0 .1 1 0 2 0 16.6 0 5 
All 100. 0 100 .0 100 0 100 0 100.0 100 0 
Feeder pig finishing: 
None 41. 4 33 5 36. 3 42, 3 - 37. 0 
Tractor 45. 8 50 .9 59. 3 19. 8 - 49. 8 
Electric 12. 8 15 6 4. 4 29. 4 - 12. 8 
Both 0. 0 0 0 0. 0 8. 5 - 0. 4 
All 100. 0 100 0 100. 0 100. 0 100. 0 
" Source: (3). 
^ Data are percent of producers reporting use of each type of feed 
mill on the farm. 
^ Insufficient observations for reliable estimate. 
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Spreading the fixed costs of feed processing through multiple enter­
prise use is a move toward economy, but it creates a need for better man­
agement. Nutrition and health care typically combine various chemicals and 
drugs in livestock rations. Care is therefore necessary to assure that 
ingredients intended for one age or species of livestock are not fed to 
another. 
Salvage feed In years past, farmers commonly let hogs follow cattle 
to salvage feed. Many farmers still have both enterprises, especially in 
the North Central region. But increasing specialization in facilities and 
management systems have drawn the two enterprises apart except for joint 
use of some machinery and equipment. Only ten percent of the farmers with 
farrow-to-finish and feeder pig finishing operations allowed hogs to feed 
behind cattle; less than five percent of the feeder pig producers did so. 
Producers with annual sales of 1,000 or more hogs practiced complete sepa­
ration of hogs and cattle. 
Use of bedding 
Decline in production of small grains in the major hog-producing re­
gions and the shift to combine harvest of corn, both of which reduced 
available supplies of bedding materials, plus the increased use of slotted-
floor housing units for hogs, have greatly reduced the use of and need for 
bedding in hog production. Nevertheless, most producers still use some 
bedding, especially in the North Central region (Table 4.25). Straw is the 
major type of bedding material. Wood by-products, low-quality hay, straw, 
and various other crop residues are used in the Southeast and Southwest 
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Table 4.25. Proportion of hog producers using some bedding, by type of 
enterprise and region, 1975^ 
Enterprise North Central Southeast Southwest All regions 
Percent of producers 
Feeder pig production: 99 79 70 95 
Farrow-to-finish : 98 60 67 94 
Feeder pig finishing 95 24 40 88 
^ Source: (3) . 
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(Appendix Table 31). About two-thirds of the bedding materials used in hog 
production were home produced; one-third was purchased in all regions. 
The high percentage of producers using bedding exaggerates its impor­
tance. Few producers practice complete regular bedding programs for all 
hogs. Quantities used per 100 head of annual sales on farms using some 
bedding in the North Central region averaged two tons with feeder pig en­
terprises and about four tons in finishing operations (Appendix Table 32). 
Only about half as much was used in similar enterprises in the Southeast, 
and even less was used in the Southwest. As size of enterprise increased, 
amounts of bedding used dropped sharply, because more phases of production 
were managed in facilities where bedding was of no value. 
Waste management 
Handling hog wastes is a disagreeable, time-consuming, and expensive 
task. It has always been a problem for farmers producing any significant 
volume of hogs. Wastes contain nutrients for crops, the importance of 
which varies with the price of commercial fertilizers. Hog wastes are also 
a potential source of both water and air contamination. 
Until recent years, most hog producers simply used the easiest and 
least costly method for preventing wastes from becoming an impediment to 
the operation. In pasture production systems, this was accomplished by ro­
tating housing locations and feeding areas. Manure was hauled from cen­
tralized production sites to cropland if the operation was large enough to 
warrant it. Problems of waste management have increased as hog enterprises 
have become larger and moved from pasture into permanent facilities, but 
the 1975 survey data show no dramatic changes in practices or equipment. 
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Climate and type of farm and production facilities largely determine 
whether and how hog wastes are handled. This shows clearly in the regional 
data on methods of handling hog manure (Table 4.26). Few producers in the 
North Central region reported managing their hog enterprises without 
handling manure. Those who did not handle manure either produced hogs on 
pasture or had small enterprises. Over four-fifths handled manure as a 
solid. Some ten to fifteen percent used liquid or combination solid-liquid 
systems. These were operators with the larger enterprises with at least 
part of the building equipped with slotted floors and pit storage for 
manure• 
Waste management programs were greatly different in the Southeast and 
Southwest. Three-fourths or more of all producers in these regions re­
ported that they handled no manure. Gravity flow to lagoons was practiced 
in some of the larger operations, but most apparently disposed of manure at 
or near the site of production. Most producers who did handle manure on 
farms in the Southeast used a solid system. Liquid systems were more com­
mon in the Southwest. 
Farmers in the North Central region typically used both tractor load­
ers and spreaders for handling solid manure, even with small hog enter­
prises. They often had other livestock enterprises, usually cattle 
feeding, to share the equipment costs. For the region as a whole, nearly 
60 percent of the farmers with finishing enterprises used tractor loaders; 
89 percent used solid manure spreading equipment (Appendix Table 33). Less 
tractor-powered equipment was used with feeder pig production enterprises 
because of the low volume of waste produced. Only about ten percent of the 
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Table 4.26. Proportion of farms handling hog manure in different forms, by 
type of enterprise and region, 1975^ 
Region and 
form of manure 
handling 
Feeder pig 
production Farrow-to-finish 
Feeder pig 
finishing 
Percent of farms 
North Central: 
No handling 11 3 5 
Solid 78 81 87 
Liquid 6 4 3 
Both 5 12 5 
Southeast : 
No handling 76 82 84 
Solid 21 15 8 
Liquid 2 2 8 
Both 1 1 0 
Southwest : 
No handling 22 77 77 
Solid 62 9 3 
Liquid 16 13 21 
Both 0 1 0 
^ Source: (3). 
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producers in the Southeast and Southwest used such equipment, as most did 
not handle manure. 
Liquid manure applicators have come into use along with the adoption 
of slotted-floor buildings, though not in proportion to the use of such 
buildings. Many producers with pit storage still discharge wastes into 
lagoons or other disposal areas rather than spreading them on land. Liquid 
spreaders for surface application were in use in ten to fifteen percent of 
the hog finishing operations in the North Central and Southwest regions and 
in only four percent of such operations in the Southeast. Liquid spreader 
use increased to about a fourth of all the farms with the larger enter­
prises, which is consistent with their use of slotted-floor confinement 
housing (Appendix Table 34). Though observations were too limited for ac­
curate measurement, there are indications that the larger volume users of 
liquid applicators are moving toward subsurface injection rather than sur­
face application of liquid wastes. 
Virtually all hog manure removed from buildings and lots was reported 
spread on cropland. Application to pasture lands rarely occurred. All 
producers applied solid manure to the surface of land with conventional 
spreaders. Virtually all feeder pig producers with liquid manure systems 
used surface application with tractor-drawn equipment. Eighty percent of 
the farrow-to-finish and feeder pig finishers with liquid systems followed 
this practice; five percent applied wastes with irrigation equipment while 
seven percent practiced soil injection. The remainder used a mixture of 
systems to apply liquid wastes to land. 
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Soil injection of liquid manure requires more power than surface ap­
plication and causes difficulties in some soils, but its use has increased 
and will probably continue to do so, especially by producers with large 
quantities of liquid wastes or close neighbors. Injection of wastes into 
the soil reduces the potential for surface run-off and minimizes loss of 
nitrogen. Reduction of odor during application, however, is most often 
cited as the major reason for using soil injection equipment. 
Two major changes relating to waste management have occurred since 
1970 that were not reflected to any degree in 1975 hog production. One is 
the sharp increase in the price of commercial nitrogen fertilizer. The 
other is the increasing pressures, some already formulated into regula­
tions, to eliminate pollution stemming from animal wastes. 
Producers in the North Central region are rather completely equipped 
to move manure from the production site and thus make use of its fertility 
value on land, but specialized storage to conserve maximum fertility value 
is generally lacking. Only seven percent reported any type of storage 
other than pits below slotted floors in some of the larger enterprises. 
Half of the reported storage was lagoons used essentially for disposal of 
manure rather than preservation. Few farmers in the Southeast and 
Southwest had equipment to move manure to cropland. While 25 to 30 percent 
of the farmers in the Southeast reported manure storage, lagoons accounted 
for 85 percent of the total. They were commonly used as disposal sites. 
Investments to prevent pollution from surface run-off from production sites 
appeared only nominally in the 1975 facility inventories. Fewer than two 
percent of the producers reported facilities common in surface run-off 
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control systems such as diversion terraces, settling basins, and holding 
ponds. Ten percent was the maximum reported for any type of control 
facility in any size class for all types of enterprise and regions. 
Production Facilities 
Hogs can adapt to many different conditions. Some are still produced 
on woodland pastures with little or no shelter. Some are raised in 
portable housing. Many are handled in dry lot situations consisting of 
some type of shelter building plus a paved feeding floor. The trend, 
however, is toward specialized buildings for each phase of production with 
emphasis on more confinement of the animals and greater control of all as­
pects of production. 
Several factors have combined to foster an increase in specialized 
housing, including more profitable alternatives for the use of land, mech­
anization of materials handling, desire for continuous year-round produc­
tion, better control of diseases and parasites, and need for better control 
of hog wastes. Historical data are not available to show the rate of 
change in the mix of production facilities, but a substantial number of 
hogs are now produced in confinement housing. 
The following section provides an accounting and description of the 
types of facilities in use in 1975 and the intensity with which farmers 
used them. These factors have a bearing on the kinds and amounts of other 
inputs needed in hog production, the cost of producing hogs, some of the 
problems associated with hog production, such as pollution control, and 
the capacity of facilities for short-term supply response (46). 
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Age structure of nonportable facilities 
The age structure of hog production facilities in use in 1975 reveals 
something about the general level of technology being used, where adjust­
ments are being made, and in which category of facilities. The age struc­
ture also provides clues as to replacement needs. Much of the cost 
reducing and output increasing technology now embodied in production sys­
tems is of recent introduction. Many important advances had their begin­
ning in commercial application no more than 20 years ago. Included are 
crate-equipped, slotted-floor central farrowing houses; totally enclosed, 
slotted-floor, nursery and finishing buildings; more precisely engineered 
heating and ventilation systems; liquid manure storage and handling facili­
ties; farm storage and handling systems for shelled corn; and provisions 
for pollution control. Most facilities constructed prior to 1956, unless 
substantially modified, lack many of the components of presently available 
technology. 
Considering the numerous technological advances in recent years, many 
hog production facilities in use in 1975 must be classified as old. Ap­
proximately one-fifth were in excess of 30 years of age (Table 4.27).^^ 
Another twelve percent were between 20 and 30 years old. Conversely, the 
strong viability of the industry is reflected by construction of fully a 
quarter of all facilities after 1970 and about 40 percent between 1965 and 
^^The age of facilities was measured by date of construction or major 
remodeling. All facilities were given equal weight in computing averages. 
Results are therefore best used as general Indicators of the age structure 
of facilities with greater accuracy within a facility type, such as 
farrowing houses, than for all facilities combined. 
Table 4.27. Age structure of nonportable hog production facilities, by 
type of facility and enterprise, all regions combined, 1975^'^ 
Type of facility 
Enterprise and Grow— 
year of Farrowing Nurseries finish Other 
Grain 
construction houses houses buildings storage 
Percent of facilities 
Feeder pig 
production: 
Before 1946 29.5 32.2 X^ 29.0 26.3 
1946-55 11.2 15.3 X 10.8 17.1 
1956-65 21.6 17.6 X 18.1 26.1 
1966-70 18.2 3.6 X 11.2 7.1 
1971-75 19.5 31.2 X 30.9 23.4 
All 100.0 100.0 X 100.0 100.0 
Farrow-to-
finish: 
Before 1946 29.4 24.2 28.5 28.3 21.1 
1946-55 13.6 16.0 16.0 13.0 15.1 
1956-65 24.4 18.8 20.3 29.8 23.3 
1966-70 15.4 18.6 15.2 5.8 16.2 
1971-75 17.2 22.4 20.0 23.1 24.3 
All 100.0 100.0 100.0 100.0 100.0 
Feeder pig 
finishing: 
Before 1946 X X 37.1 5.9 26.0 
1946-55 X X 7.5 40.3 9.3 
1956-65 X X 24.7 21.8 24.7 
1966-70 X X 10.7 20.2 19.0 
1971-75 X •X 20.0 11.8 21.0 
All X X 100.0 100.0 100.0 
^ Source: (3)• 
^ All facilities weighted equally regardless of size or cost. Some 
types of facilities, such as nurseries and manure facilities, were not 
present on many farms. 
^ Types of housing not used in the specified enterprise. 
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Type of facility 
Other Stock Manure 
feed Paved water f^^ii^ties T°tal 
Storage supply 
30.2 22.6 22.2 1.1 22.3 
6.4 16.6 7.0 12.1 12.5 
29.1 40.4 28.7 48.6 29.6 
10.5 7.6 10.1 15.3 11.3 
23.8 12.8 32.0 22.9 24.3 
100.0 100.0 100.0 100.0 100.0 
17.4 12.2 14.3 1.2 17.9 
9.8 14.8 7.6 5.7 12.0 
22.0 35.2 28.0 30.4 26.3 
15.1 18.5 18.3 23.4 17.6 
35.7 19.3 "^ 31.8 39.3 26.2 
100.0 100.0 100.0 100.0 100.0 
18.7 19.5 18.4 1.8 20.4 
25.2 10.7 10.5 9.0 10.1 
6.8 44.8 19.5 22.7 25.9 
21.0 3.4 11.3 26.2 15.3 
28.3 21.6 40.3 40.3 28.3 
100.0 100.0 100.0 100.0 100.0 
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1975. Age structure of facilities did not differ among the three types of 
hog enterprises. 
The age structure of facilities differed greatly among hog-producing 
regions (Appendix Table 35). Oldest facilities in use were in the North 
Central region. Relatively new facilities dominated production systems in 
the Southeast and Southwest where 90 percent had been constructed in the 
last 20 years; 50 to 70 percent were no more than ten years old. Construc­
tion between 1971 and 1975 accounted for about a third of the total. Even 
in the North Central region, however, construction of facilities was rather 
heavy after 1970. 
Nearly a third of the major hog shelter buildings exceeded 30 years of 
age (Table 4.27). Although these older buildings may be structurally 
sound, and remodeling may be feasible in many cases, some inefficiencies 
are likely in environmental control, material handling, waste management, 
and chore labor compared with achievements possible in facilities of recent 
design and construction. Relatively large recent construction of these 
types of facilities reflects a combination of new entrants, expansion, and 
a shift toward more effective facilities in ongoing enterprises. Age of 
grain storage generally reflects the switch to shelled corn harvesting be­
ginning the mid-fifties, though much of the storage in use in 1975 pre­
dates that period. Greatest construction of paved lots occurred between 
1956 and 1965 as enterprises enlarged and moved off pasture but before 
slotted-floor confinement housing became generally accepted. Most facili­
ties for manure storage and pollution control, though relatively few in 
number, represent recent investments. 
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Investment patterns differed greatly by size of enterprise. Farmers 
with small hog enterprises were for the most part not replacing or upgrad­
ing their facilities. Typifying the situation were producers with farrow-
to-finish enterprises marketing 100 to 199 hogs annually, compared with 
those selling over 2,500 head (Appendix Table 36). Forty to 50 percent of 
the major hog buildings on farms with the small enterprises were over 30 
years old. Little new construction had occurred in the last five years, 
except for grain storage, water systems, and facilities for waste handling. 
In contrast, nearly 60 percent of all facilities in use in the largest 
enterprises had been built after 1970; 75 to 80 percent were no more than 
ten years old. This shifting investment pattern continued through farrow-
to-finish enterprises of intermediate size (Appendix Table 37). Data are 
not presented for feeder pig production or feeder pig finishing, but the 
facility age structure relationships were essentially the same as in 
farrow-to-finish enterprises. 
Farrowing facilities 
Farrowing pigs and raising them to weaning age is a critical and de­
manding operation. Close supervision and much labor Is used in the typical 
operation. Type of farrowing facility has a bearing on the success of pig 
production and determines to a large extent the seasonality of production 
and amount of labor that will be necessary. 
Types of farrowing houses Use of central farrowing houses to reduce 
chore labor and permit year-round production became popular some 40 years 
ago. Inability to control diseases and parasites with such intensive 
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housing generally forced farmers to shift to portable facilities rotated 
among clean pastures. Eventually, the means for satisfactory sanitation 
and disease control permitted a return to central farrowing houses. Then, 
in the sixties, slotted floors and pit storage for manure were added to 
central farrowing houses. Additional new systems for managing wastes, 
reducing labor and costs, controlling diseases, and improving hog perform­
ance are continually being tested bv researchers and innovative producers. 
Few producers farrowed pigs without shelter in 1975. Virtually all 
feeder pig producers used some type of housing for farrowing (Table 4.28). 
Only five percent of production in farrow-to-finish enterprises resulted 
from unsheltered field farrowing (Table 4.29). 
Portable individual or colony-type farrowing houses, which were for­
merly the mainstay of pasture production systems, accounted for only about 
ten percent of total farrowings. Their use will continue to decline as 
hog enterprises increase in size and are shifted off pasture. Central 
farrowing houses with solid floors occurred on half to two-thirds of all 
farms and were used in the production of nearly 60 percent of all feeder 
pigs and over 40 percent of the pigs raised in farrow-to-finish enter­
prises. 
A high proportion of central farrowing houses constructed since 1965 
are of the slotted-floor type with pit storage beneath the building for 
storage of wastes. Supplemental heat and mechanical ventilation are pro­
vided. Some employ pens for the sows, but most are equipped with farrowing 
crates, which confine the sows until the pigs are weaned and give maximum 
protection to the pigs. A major advantage over the central houses with 
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Table 4.28. Distribution of farrowing facilities in the production of 
feeder pigs, by region, 1975^ 
Type of farrowing facility 
Region 
Centra. . housing 
No Portable Solid Slotted Mixed 
facilities housing floor floor housing Total 
Percent of farms 
North Central 0.6 11.3 65.6 12.2 10.3 100.0 
Southeast 1.9 11.5 76.0 7.9 2.7 100.0 
Southwest 0.0 48.7 29.7 21.6 0.0 100.0 
All regions 0.8 11.7 67.1 11.5 8.9 100.0 
Percent of hogs 
North Central 0.2 10.5 56.0 19.6 13.7 100.0 
Southeast 0.8 5.2 70.9 18.9 4.2 100.0 
Southwest 0.0 19.2 57.3 23.5 0.0 100.0 
All regions 0.3 9.4 59.2 19.5 11.6 100.0 
^ Source: (3). 
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Table 4.29. Distribution of farrowing facilities in farrow-to-finish 
enterprise by region, 1975^ 
Type of farrowing facility 
Region 
Central housing 
No Portable Solid Slotted Mixed 
facilities housing floor floor housing Total 
Percent of farms 
North Central 5.3 12.0 49.2 11.6 21.9 100.0 
Southeast 15.3 2.3 57.5 18.3 6. 6 100.0 
Southwest 3.8 3.4 51.1 31.9 9.8 100.0 
All regions 6.2 11.0 50.0 12.5 20.3 100.0 
Percent of hogs 
North Central 5.2 14.0 40.1 16.8 23.9 100.0 
Southeast 7.1 1.7 48.1 29.5 13.6 100.0 
Southwest 1.9 1.5 45.7 42.6 8.3 100.0 
All regions 5.3 12.1 41,3 19.1 22.2 100.0 
^ Source: (3). 
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solid floors is that the slotted floors are self-cleaning and sows are fed 
in place, resulting in substantial savings of labor. 
Slotted-floor central farrowing houses were used by an eighth of all 
producers in 1975 and accounted for a fifth of all pigs farrowed. The use 
of this type of facility in farrow-to-finish enterprises was more prevalent 
in the Southeast and Southwest than in the North Central region, largely 
because facilities were newer and enterprises were larger in these regions, 
reflecting the better opportunity for producers to adopt newer technology. 
Ten to 20 percent of the farming facilities on farms in 1975 were re­
ported as mixed types. This generally reflects expanding operations in 
which slotted-floor houses are being added and old houses are being con­
verted. On this basis, a third of the farrow-to-finish enterprises, 
turning out over 40 percent of all pigs, had completed or were in process 
of shifting to slotted-floor farrowing houses. Feeder pig producers lagged 
behind farmers with farrow-to-finish enterprises in building and converting 
to slotted-floor units. Most lack the volume of wastes necessary to jus­
tify purchase of relatively costly liquid manure handling equipment. 
Intensity of use The traditional pattern of hog production involved 
farrowing twice a year in inexpensive portable sow houses. Demands for 
labor from other enterprises did not permit more intensive use of farrowing 
facilities, and the low investment exerted little economic pressure to in­
tensify production. 
Central farrowing houses virtually eliminate weather as a factor in 
time of farrowing. Intensive year-round farrowing of pigs can be done suc­
cessfully, and high facility costs provide strong motivation to do so. 
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With the usual weaning age of six weeks, farrowing facilities have the 
capacity to handle about eight litters of pigs annually for each farrowing 
space. Irregularities in breeding and time for clean up reduce average 
capacity to about six litters a year. Yet, with early weaning, commonly at 
three to four weeks of age, farrowing can be intensified to a monthly 
basis. Some producers use a combination of early weaning plus a nursery 
to move more than twelve litters a year through each farrowing space. 
On the basis of potential production capacity, farrowing facilities 
were greatly underutilized in 1975. All pig producing operations combined 
turned out only 2.4 litters per unit of space that year (Table 4.30). 
Farmers with slotted-floor central houses managed only 2.2 litters compared 
to the 2.5-litter output from portable housing. Use of nurseries in com­
bination with farrowing houses increased output from 0.7 to one litter per 
unit of farrowing space compared with operations that did not employ a 
nursery stage. 
Producers with large enterprises used farrowing facilities most inten­
sively. Litters farrowed per unit of space were up to four times greater 
in enterprises selling over 2,500 hogs a year compared with those marketing 
100 to 199 head annually (Table 4.30). The increase in intensity of use 
was greatest for those with slotted-floor units. 
Hog production in 1975 was the lowest in many years. Some unused 
capacity in facilities is therefore expected. In total, however, producers 
had enough farrowing capacity in terms of housing to more than double the 
1975 output of pigs. Some of this unused capacity would come into use with 
more favorable price expectations. Probably the major portion, however. 
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Table 4.30. Litters of pigs produced per unit of farrowing space, by type 
of facility and size of enterprise, all regions combined, 
1975, ^ 
Type 
farrowing 
facility 
Annual sales of hogs (head) 
100-199 200-499 500-999 1,000-2,499 
2,500 
and 
over 
All 
sizes 
Litters per space 
Portable 1.9 1.9 2.5 c - 2.5 
Central solid floor 1.4 2.3 2.7 2.2 3.1 2.2 
Central slotted floor 1.7 2.8 5.0 5.6 6.5 4.3 
Mixed facilities 1.2 1.6 2.5 2.8 3.5 2.0 
All facilities 1.4 2.1 3.0 3.7 4.3 2.4 
^ Source: (3). 
^ Includes all farrowing of pigs regardless of type of enterprise and 
is an average of systems with and without nursery facilities. Data are the 
result of dividing the number of litters produced in 1975 by the units of 
farrowing space. 
^ Inadequate observations for reliable estimate. 
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would not be used differently regardless of the economic situation. Some 
of the unused capacity is part of two-litter operations on multiple enter­
prise farms where labor is available for farrowing only seasonally. Some 
buildings are not suited to effective use of labor even though they may 
provide a satisfactory environment for sows and pigs. Some of the farrow­
ing capacity is owned and managed by older farmers who have reduced produc­
tion or are in the process of phasing out of hog production. Producers 
with the smallest enterprises were cutting inventories of breeding stock 
substantially in 1975 in spite of favorable prices. Once idled, facilities 
on such farms may never be brought back into use. 
The industry as a whole can respond to a degree by increasing produc­
tion of pigs without matching construction of new facilities. It seems 
certain, however, that much of the unused capacity of farrowing facilities 
does not represent a potential resource for expansion of production. 
Nursery facilities 
Pigs are placed under considerable stress at weaning. They undergo 
change in both ration and environment. A nursery building may be provided 
to ease the transition from nursing to the growing-finishing stage. 
Nurseries, normally used only in conjunction with central farrowing houses, 
also facilitate earlier weaning, thus permitting more intensive use of the 
farrowing house, which is the highest unit cost building in a hog produc­
tion system. Pigs ordinarily go into a nursery at 30 to 40 pounds of 
weight and stay there for about a month, but the practice varies depending 
upon the weaning program and intended disposition of the pigs. 
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Types of nurseries Nurseries were used in 40 percent of the feeder 
pig enterprises and 30 percent of the farrow-to-finish operations in 1975 
(Table 4.31). The larger, more highly specialized hog enterprises gener­
ally had nurseries as an integral part of the housing program. Seventy 
percent or more of the producers selling at least 1,000 head of hogs or 
pigs used nurseries. 
Most nurseries were solid-floor units usually comprised of whatever 
general purpose farm building happened to be available (Table 4.32). Fully 
slotted-floor units are more effective in helping to manage wastes with 
small pigs, but the overall benefits from slotted-floor farrowing houses 
are greater. Construction of slotted floor nurseries has lagged substan­
tially. They were used on only six to seven percent of the farms and 
handled 14 percent of the pigs produced in 1975. 
Intensity of use Pigs need no more than three to four square feet of 
floor space per head in slotted-floor nurseries and about five square feet 
in solid-floor buildings, including allowance for alleys and feed storage. 
Thus, 25 to 40 square feet will accommodate the pigs from an average lit­
ter. Six to twelve groups of pigs can be moved through a nursery building 
in a year with variations according to the overall management program. At 
these levels of use, some three to five square feet per litter are needed 
with slotted floors; a bit more space is needed with solid floors. 
Nursery building space on farms in 1975 was not fully utilized, mostly 
for the same reasons that farrowing facilities were used far below capa­
city. Average space available in nurseries was two or three times esti­
mated need (Appendix Table 38). Only the largest operations approached 
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Table 4.31. Extent of use of pig nurseries in feeder pig production and 
farrow-to-finish enterprises, by type and size of enterprise 
and region, 1975^ 
Enterprise Annual sales of hogs (head) 
and 2,500 
region and All 
100-199 200-499 500-999 1,000-2,499 over sizes 
Percent of farms 
Feeder pig production: 
North Central 19 52 66 b - 42 
Southeast 7 26 61 100 - 81 
Southwest - - - - - 78 
All regions 18 47 66 - - 40 
Farrow-to-finish : 
North Central 24 26 39 70 0 31 
Southeast 7 9 36 44 100 20 
Southwest 48 23 47 - 82 36 
All regions 23 26 39 65 30 
^ Source: (3). 
^ Inadequate observations for reliable estimate. 
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Table 4.32. Proportion of farms and pig production associated with 
different types of nurseries, by type and size of enterprise 
and region, 1975^ 
Ty pe of nursery ùncerprise ana 
Solid Slotted Mixed 
region 
No floor floor type Total 
nursery nursery nursery nursery 
Percent of farms 
Feeder pig production: 
North Central 58 36 6 0 100 
Southeast 69 22 9 0 100 
Southwest 21 64 14 0 100 
All regions 60 34 6 0 100 
Percent of hogs 
North Central 45 0 14 0 100 
Southeast 38 46 16 0 100 
Southwest 29 51 20 0 100 
All regions 44 42 14 0 100 
Percent of farms 
Farrow-to-finish : 
North Central 69 23 6 2 100 
Southeast 80 13 7 0 100 
Southwest 64 17 11 8 100 
All regions 70 21 7 2 100 
Percent of hogs 
North Central 61 24 12 3 100 
Southeast 49 30 21 0 100 
Southwest 51 22 26 1 100 
All regions 59 25 14 2 100 
^ Source: (3). 
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capacity use. Until farrowing is intensified, existing excess capacity in 
nursery facilities adds little to production capacity. 
Growing-finishing facilities 
Pigs enter the growing-finishing phase weighing somewhere around 75 
pounds. They are able to withstand more stress and wider ranges in envi­
ronment than younger animals. At this stage, they are managed in a 
variety of ways ranging from pasture without shelter to confinement in 
enclosed slotted-floor buildings. 
Types of facilities Finishing hogs without shelter was still rather 
common in 1975. Nationally, over a fifth of all farmers producing a sixth 
of all slaughter hogs operated with no shelter buildings. In the 
Southeast, half of the producers used no shelter (Table 4.33). 
Portable shelters were used by only two percent of the producers. 
Permanent-type buildings with either solid or slotted floors dominated 
housing for the finishing stage. The solid-floor housing units, typically 
open-front barns or sheds with paved lots attached, were used by 62 percent 
of all producers and handled 58 percent of total production. The propor­
tion using this type of facility was highest in the North Central region. 
Slotted-floor buildings were used for growing and finishing hogs by 
eight percent of all producers, accounting for 15 percent of total produc­
tion. Transition systems, including both solid and slotted-floor buildings 
(mixed facilities), accounted for nine percent of total production. More 
than half of the farmers marketing 1,000 hogs or more annually used 
slotted-floor buildings or were in process of converting to them (Table 
4.34). 
176 
Table 4.33. Distribution of types of finishing facilities, by region, 
1975*' ^  
Type of finishing facility 
Item 
No Solid Slotted 
Shelter Portable floor floor Mixed Total 
Percent 
Farms: 
North Central 19 2 65 8 6 100 
Southeast 50 2 38 8 2 100 
Southwest 30 3 46 15 6 100 
All regions 22 2 62 8 6 100 
Hogs: 
North Central 14 3 61 13 9 100 
Southeast 30 2 40 22 6 100 
Southwest 23 1 36 30 10 100 
All regions 16 2 58 15 9 100 
^ Source: (3). 
^ Includes all finishing to slaughter weight from both farrow-to-
finish and feeder pig finishing enterprises. 
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Table 4.34. Extent of use of different types of finishing facilities, by 
size of enterprise, all regions combined, 1975^' ^  
Annual sales of hogs (head) 
item 2,500 
and All 
100-199 200-499 500-999 1,000-2,499 over sizes 
Percent 
Farms : 
None 31 19 16 7 13 22 
Portable X 3 3 1 0 2 
Solid floor 63 68 61 36 29 62 
Slotted floor X 6 14 32 45 8 
Mixed 6 4 6 24 13 6 
Total 100 100 100 100 100 100 
Hogs: 
None 30 19 16 6 9 16 
Portable X 3 4 1 0 2 
Solid floor 64 67 61 38 36 58 
Slotted floor X 6 14 31 44 15 
Mixed 6 5 5 24 11 9 
Total 100 100 100 100 100 100 
^ Source; (3) . 
^ Includes all finishing to slaughter weight from both farrow-to-
finish and feeder pig finishing enterprises. 
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Intensity of use Some producers used no shelter during at least part 
of the year. Most employed solid-floor building and lot combinations, 
many of which were old facilities modified for use by hogs. Therefore, any 
measure of capacity or degree of utilization based on this study must be 
used with caution. 
Hogs near slaughter weight require about eight square feet of floor 
space per head in a slotted-floor building and ten to twelve square feet in 
a solid-floor building. Variations depend on the amount of lot space 
available in conjunction with building space. Ten to 15 square feet of 
building space per head, including allowance for alleyways, is usual. Each 
space can accommodate about three head to slaughter weight each year. On 
this basis, four to six square feet per head finished annually is suffi­
cient. 
Producers utilized finishing space more fully than farrowing capacity 
(Appendix Table 39). Farms with the largest enterprises operated at near 
capacity, especially those with slotted-floor units. Those with the 
smallest enterprises averaged only one turn per year or about one-third of 
potential. Overall, finishing facilities were available for producing 50 
to 75 percent more hogs than were finished on farms with housing in 1975. 
Low production that year was partly responsible for the excess capacity. 
Use of feedlots 
Some producers use total confinement with all production activities 
under roof. Some have an extensive pasture system. The great majority, 
however, confine hogs in exposed feedlots, both with and without associated 
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shelter buildings. Half to two-thirds of all producers in the North 
Central region used some type of feedlot in 1975 (Table 4.35). Nearly all 
feedlots were at least partially paved. In contrast, producers in the 
Southwest made extensive use of dirt lots. 
Farms with paved lots had seven square feet per head sold, approxi­
mately the same amount of paved area as space in finishing buildings 
(Appendix Table 40). Feeding pig producers had 20 square feet of paving 
per litter farrowed. More was used in the North Central region than in the 
other regions. The existence of large amounts of paved lots will keep them 
in use for many years In spite of the advantages of total confinement. 
Use of pastures 
Pastures are still used in hog production, but they no longer play the 
once-essential dual role of supplementing the grain ration and providing a 
disease and parasite-free environment. In 1975, only 60 percent of the 
producers with feeder pig and farrow-to-finish enterprises used pasture of 
any kind (Table 4.36). Use of pasture was not related to size of enter­
prise, but many of the larger enterprises using pasture did so only for the 
breeding herd. Feeder pig finishing enterprises were managed almost exclu­
sively without pasture. 
Type of pastures On farms where pastures were used in hog produc­
tion, grass and grass-legume mixes were dominant, accounting for 70 percent 
of the total acreage used in all classes of hog production (Appendix Table 
41). Foraging of crop residues, chiefly harvested corn fields in the past, 
has largely been discontinued. Use of row crops, small grains, and 
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Table 4.35. Proportion of producers using different types of hog lots, by 
type of enterprise and region, 1975^ 
Enterprise 
and region 
Kind of lot^ 
None Dirt only Paved 
Percent of producers 
Feeder pig production: 
North Central 46 1 53 
Southeast 76 12 12 
Southwest 30 54 16 
All regions 51 3 46 
Farrow-to-f inish: 
North Central 32 3 65 
Southeast 61 11 28 
Southwest 77 4 19 
All regions 35 4 61 
Feeder pig finishing: 
North Central 30 3 77 
Southeast 64 15 21 
Southwest 52 33 15 
All regions 24 5 71 
^ Source; (3) . 
^ Producers with no lots are either incomplete confinement or fully on 
pasture. Those with paved lots may also use some dirt lots. 
Table 4,36. Proportion of producers using various types of pastures in hog production, by type of 
enterprise and region, 1975^ 
Enterprise 
and region 
Type of b pasture 
None 
Grass-legumes 
only 
Row crops 
and small 
grain only 
Crop residue 
only 
Woodland 
only Mixes'" Total 
Percent of producers 
Feeder pig 
production: 
North Central 
Southeast 
Southwest 
All regions 
37.1 
38.1 
62.2 
37.6 
51.8 
46.8 
32.4 
50.7 
0.4 
4.6 
0 
1.1 
0 
.7 
0 
.1 
4.1 
.7 
0 
3.5 
6.6 
9.1 
5.4 
7.0 
100 
100 
100 
100 
Farrow-to-
finish: 
North Central 
Southeast 
Southwest 
All regions 
43.5 
25.3 
64.3 
42.0 
48.8 
45.2 
23.8 
48.2 
3.9 
6.6 
2.1 
4.1 
1.8 
0 
0 
1.6 
.3 
7.1 
1.3 
1.0 
1,7 
15.8 
8,5 
3.1 
100 
100 
100 
100 
Feeder pig 
finishing: 
North Central 
Southeast 
Southwest 
All regions 
92.3 
71.5 
81.9 
90.4 
7.1 
14.3 
18.1 
7.9 
.3 
0 
0 
.3 
0 
0 
0 
0 
0 
9.8 
0 
.8 
.3 
4.4 
0 
.6 
100 
100 
100 
100 
^ Source: (3). 
^ Percent of producers using each type of pasture specified. 
Mixes are combinations of two or more of the major types of pastures. 
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woodland areas for hogs is of some significance in the Southeast but not in 
other regions. Use of mixes of the several major classes of forage-
producing lands, such as combined use of a legume and woodland pasture, 
were important only in the Southeast where farms often include substantial 
acreages of both pasture and woodland. 
Fencing Building and maintaining permanent fence, and moving tempo­
rary fence to rotate pastures, had been a major activity in hog production. 
Most producers with farrowing operations still used some field fencing 
chargeable to hogs in 1975 but hardly more than enough for farm boundary 
lines and to enclose areas for the breeding herd which was still largely 
managed on fields. Half to two-thirds of the producers with feeder pig 
finishing enterprises used field fencing (Appendix Table 42). 
Amounts and types of fencing used reflect the declining importance of 
pastures. Except for the smallest enterprises, fencing generally amounted 
to less than 100 rods per 100 head of annual sales (Appendix Table 43). 
About three-fourths of all fencing was permanent woven wire, much of it 
probably boundary line and permanent lot fencing (Appendix Table 44). 
Barbed wire, though not usually considered a hog fence unless electrified, 
was important in some situations. Temporary woven wire fence, formerly a 
common method of rotating pastures, has essentially been replaced with 
electric fences. The high cost of fencing materials and the labor for 
their construction and maintenance has been a major factor in the decline 
of production of hogs on pasture. 
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Tractor, Truck, and Automobile Use 
Tractors, trucks, and automobiles are used extensively in hog produc­
tion throughout the United States. Some of these machines are bought spe­
cifically for use in hog production activities. Most, however, are 
multiple purpose and are used with whatever enterprises comprise the farm 
business. 
Use of tractors 
Tractors are the chief source of power in hog production in all 
regions with all types and sizes of enterprises. Virtually all farmers in 
the North Central region used some tractor power in hog production in 1975 
(Table 4.37). Use of tractor power was slightly less on hog farms in the 
Southeast and Southwest becuase of less row-crop production (hence, a 
reduced availability of tractors), avoidance of manure handling on many 
farms, and more extensive use of purchased complete rations or custom 
processing of feeds. 
Tractor size Tractor size was more a function of the volume of crop 
production than either size or type of hog enterprise in all regions. 
Although there was a tendency for larger tractors to be associated with the 
larger hog enterprises, this usually reflected greater grain production 
rather than needs of the hog enterprise. This was especially apparent in 
the high proportion of the larger tractors in use with feeder pig finishing 
enterprises, which are associated closely with high grain production 
(Appendix Table 45). 
Generally, larger tractors are used in hog production than required 
by the operations being performed. High capacity mobile grinder-mixers and 
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Table 4.37. Proportion of producers using some tractor power in hog 
production, by type of enterprise and region, 1975^ 
Enterprise North Central Southeast Southwest All regions 
Percent of producers 
Feeder pig production 91.7 74.4 92.9 88.8 
Farrow-to-finish 99.0 90.5 93.0 98.2 
Feeder pig finishing 99.4 69.6 46.9 95.6 
^ Source: (3). 
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large manure spreaders commonly require tractors in the 75- to 90-horse-
power range, but much less power is needed for most tractor work. Use of 
over-sized tractors for some or all of the work in hog production results 
in greater fuel consumption. Fuel economies from closer matching of trac­
tor size to need, however, would seldom offset the added ownership costs of 
purchasing an extra tractor only for work with hogs. 
Age of tractors Approximately a fourth of the tractors used in hog 
production in 1975 were at least 20 years old (Appendix Table 46). Median 
age was about 15 years on farms producing feeder pigs and in farrow-to-
finish operations. Eight to ten years was the more typical age of tractors 
used in feeder pig finishing operations. Generally, newer tractors were 
used with large enterprises than small ones; newer ones in the Southeast 
were more common than in the North Central region. A high proportion of 
tractors remain usable for livestock work long after they have been written 
off or down-graded as field tractors. Cost of transferring them from crop 
to hog production is little more than their salvage value. Farms are con­
tinually increasing in acreage and employing higher horsepower tractors; 
therefore, the downgrading or multiple use of tractors will result in 
larger tractors for livestock use in the future. These practices will come 
under increasing pressure as fuel and repair costs for large tractors begin 
to offset the advantages of using them for chore work. 
Kind of tractor fuel Most tractors manufactured in recent years 
operate on diesel fuel, but gasoline-fueled tractors are still important 
in hog production, especially in the North Central region (Appendix Table 
47). Two-thirds of the total tractor horsepower hours used in all feeder 
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pig production were generated by gasoline, reflecting both the older age 
and smaller size of tractors in use. More power was generated by diesel 
fuel than by gasoline in finishing enterprises, reflecting the use of newer 
and larger tractors; but gasoline was still a major fuel. 
Diesel fuel accounted for more than three-fourths of total tractor 
horsepower hours used in all hog enterprises in the Southeast, largely be­
cause of the use of newer tractors. LP gas was not an important tractor 
fuel nationally, but it provided nearly a third of total tractor horsepower 
in the Southwest. Diesel tractors will comprise an increasing proportion 
of total tractor power in the future, but the many years that tractors are 
kept in use indicate that considerable gasoline will be necessary for some 
time to come, and LP gas will be of continuing importance in the Southwest. 
Input of tractor power Size of tractors used in hog production in 
1975 ranged from less than 25 to over 110 horsepower (hp). Typical size 
was near 50 hp, so for purposes of analysis all tractor time was converted 
to 50 hp equivalent hours. Results of standardization at 50 hp decrease 
slightly the actual hours of tractor use per litter in feeder pig produc­
tion and increase hourly use by 0.2 to 0.5 hours per 1,000 pounds produced 
in other enterprises (Table 4.38). Nationally, feeder pig producers used 
2.8 tractor hours per litter produced; farrow-to-finish and feeder pig 
finishing operations recorded 3.2 hours per 1,000 pounds of liveweight pro-
. ,15 
duced. 
15 
Average input of tractor power is not a suitable guide for a single 
farm because of the great variation in activities performed, system of pro­
duction, tractor size, and efficiency of operation. 
Table 4.38. Hours of tractor use per unit of hog production standardized to a 50-hp tractor by type 
and size of enterprise and region, 1975^' ^  
Kn t*PT"m""î cA Annual sales of hogs (head) jJlLL.C W i. 
2,500 and and region 100-199 200-499 500-999 1,000-2,499 All sizes 
over 
Hours per litter 
Feeder pig 
production: 
North Central 3.8 (4.7) 3.3 (3.3) 2.6 (2.6) c 3.1 (3.4) 
Southeast 4.6 (5.7) 2.9 (3.8) 2.1 (2.8) 0.6 (1.3) - 1.9 (2.6) 
Southwest 
- - - - - 2.5 (2.7) 
All regions 3.9 (4.8) 3.2 (3.4) 2.6 (2.7) -
- 2.8 (3.2) 
Hours per 1,000 pounds liveweight produced 
Farrow-to-
finish; 
North Central 4.5 (4.5) 3.9 (4.0) 3.5 (3.5) 1.5 (1.5) — 3.4 (3.4) 
Southeast 3.7 (4.5) 4.7 (5.0) 3.0 (3.1) 1.2 (1.3) 0.3 (0.4) 2.2 (2.4) 
Southwest 8.8 (10.4) 1.9 (2.0) 1.9 (2.0) - 1.1 (1.1) 1.7 (1.8) 
All regions 4.5 (4.6) 3.9 (4.0) 3.4 (3.4) 1.4 (1.4) - 3.2 (3.3) 
Feeder pig 
finishing: 
North Central 6.9 (7.0) 4.0 (4.0) 3.3 (3.3) 1.0 (1.1) - 3.5 (3.5) 
Southeast 3.8 (4.8) 1.3 (2.0) 1.5 (2.1) - - 1.8 (2.6) 
Southwest 
- - - - - 1.0 (2.1) 
All regions 6.6 (6.9) 3.8 (3.9) 3.0 (3.1) 1.0 (1.4) 
- 3.2 (3.3) 
^ Source: (3). 
First figure in each block is baesd on all farms. Second figure (in parenthesis) excludes 
producers using no tractor power. 
^ Insufficient observations for reliable estimate. 
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Producers in the Southeast and Southwest used less tractor power than 
their counterparts in the North Central region. Fewer farmers handled 
manure in these regions. More relied on purchased rations, custom proces­
sing of feed, or electrically powered feed mills than did farmers in the 
North Central region. Inputs of tractor power per unit of hogs produced 
decreased substantially as size of enterprise increased in all regions. 
Use of trucks and automobiles 
Trucks were used almost as extensively in hog production in 1975 as 
tractors (Table 4.39). Little difference existed in degree of use among 
regions of size-type classes of hog production. Pick-up trucks of less 
than one-ton size accounted for most of the trucks used in all types of hog 
production (Appendix Table 48). Large trucks were somewhat more common 
with finishing operations because of associated grain production activi­
ties. Generally, the larger trucks were relatively old units; pick-up 
trucks were relatively new (Appendix Table 49). 
Producers drove trucks an average of 72 miles (48 ton miles) for each 
litter of feeder pigs produced and 40 to 42 miles (39 to 46 ton miles) for 
each 1,000 pounds of liveweight produced in finishing operations (Table 
4.40). Amount of truck use fell below these averages on most farms, but 
some operators reported exceptionally large truck use, likely due to dis­
persed facilities, inefficient work routines, and perhaps unnecessary truck 
travel (Appendix Table 50). Substantial reduction in truck use per unit of 
production occurred as size of enterprise increased, due both to shift in 
activities and to the spreading of fixed routine travel over greater 
output. 
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Table 4.39. Proportion of farms using some type of truck in hog produc­
tion, by type of enterprise and region, 1975^ 
Enterprise North Central Southeast Southwest All regions 
Percent of farms 
Feeder pig production 93.0 96.1 51.4 93.2 
Farrow-to-finish 92.8 96.6 100.0 93.3 
Feeder pig finishing 90.1 87.9 81.9 89.7 
^ Source: (3). 
Table 4.40. Mlles of truck use per unit of hog production, by type and size of enterprise and 
region, 1975^ 
Annual sales of hogs (head) 
Enterprise and 100-199 200-499 500-999 1,000-2 ,499 2,500 and All sizes 
region over 
Actual 1 Ton Actual 1 Ton Actual 1 Ton Actual 1 Ton Actual 1 Ton Actual 1 Ton 
Miles per litter 
Feeder pig 
production: 
North Central 135 72 52 42 57 34 - - - - 68 42 
Southeast 205 155 98 84 95 74 31 18 - - 90 69 
Southwest - - - - - - - - - - 32 19 
All regions 145 85 60 49 61 38 - - - — 72 48 
Miles per 1 ,000 pounds liveweight produced 
Farrow-to-f ini sh 
North Central 56 38 39 32 36 32 22 31 - - 37 32 
Southeast 155 122 100 115 49 64 36 43 41 101 62 85 
Southwest 166 172 135 99 65 46 - - 25 20 58 46 
All regions 63 45 44 38 38 35 24 32 - - 40 39 
Feeder pig 
finishing: 
North Central 56 34 39 39 39 56 26 38 - - 37 41 
Southeast 119 137 105 60 37 30 21 43 - - 53 45 
Southwest 904 1936 - - - - 28 15 - - 97 120 
All regions 78 46 41 40 53 26 34 - — 42 46 
^ Source: (3). 
^ Insufficient observations for reliable estimate. 
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Farm use of automobiles chargeable to hog production averaged 25 to 
30 miles per unit of production (Table 4.41). Average use declined with 
increases in size of enterprise as with truck usage. 
Fuel consumption 
Based on reported tractor use and average fuel consumption per horse­
power hour, tractor fuel use was 5.5 to seven gallons per litter of feeder 
pigs produced if diesel tractors were used and eight to nine gallons with 
gasoline tractors. In finishing operations, the tractor fuel input was 
6.5 to eight gallons of diesel fuel per 1,000 pounds of liveweight produced 
and 9.5 to 10.5 gallons with gasoline tractors. Assuming that trucks 
operating under average farm conditions achieve six ton miles per gallon of 
fuel, a litter of feeder pigs took about eight gallons of fuel, and 1,000 
pounds of slaughter hogs took about seven gallons. Most would be gasoline. 
Automobile use would add another two gallons of gasoline per unit of pro­
duction in the average operation. 
Labor 
Source 
Most of the work done in connection with hog production is performed 
by unpaid operator and family labor, especially in feeder pig production. 
Nationally, only seven percent of the total hours of labor used in feeder 
pig production were hired in 1975 (Table 4.42). About 18 percent were 
hired for farrow-to-finish operations; 11 percent were hired for feeder pig 
finishing. The high use of operator and family labor results from the 
relative smallness of most enterprises, the demanding routine of hog 
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Table 4.41. Miles of automobile use per unit of hog production, by type 
and size of enterprise and region, 1975^ 
Annual sales of hogs (head) 
Cjucerprxsc 
2,500 
and region 
and All 
100-199 200-499 500-999 1,000-2,499 over sizes 
Miles per litter 
Feeder pig production: 
North Central 77 34 10 b - 30 
Southeast 53 22 17 15 - 21 
Southwest - - - - - 6 
All regions 72 32 11 - - 28 
Miles per 1 ,000 pounds liveweight produced 
Farrow-to-finish: 
North Central 51 30 25 9 - 27 
Southeast 37 25 13 12 11 16 
Southwest 43 25 14 - 1 11 
All regions 50 29 24 9 - 25 
Feeder pig finishing: 
North Central 37 40 36 12 - 32 
Southeast 22 5 13 12 - 12 
Southwest 59 - - 7 - 14 
All regions 37 38 32 11 30 
^ Source : (3). 
^ Insufficient observations for reliable estimate. 
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Table 4.42. Source of labor used in hog production, by type of enterprise 
and region, 1975^ 
Region and source Feeder pig Farrow-to- Feeder pig 
of labor production finish finishing 
Percent of hours 
North Central 
Hired 4.2 20.8 7.0 
Operator 76.5 57.5 77.2 
Family 19.3 21.7 15.8 
Southeast : 
Hired 15.2 32.4 30.9 
Operator 68.5 51.0 54.9 
Family 16.3 16.6 14.2 
Southwest : 
Hired 0.0 33.4 24.6 
Operator 65.0 46.7 42.3 
Family 35.0 19.9 33.1 
All regions: 
Hired 6.9 17.5 10.8 
Operator 74.4 59.9 72.6 
Family 18.7 22.6 16.6 
^ Source: (3). 
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production, and the general crop-livestock family farms on which most hog 
production still occurs. 
The use of operator and family labor was greatest in the North Central 
region where family farming and grain-livestock enterprises are dominant. 
Hired labor was more important in the Southeast and Southwest, approaching 
a third of the total labor input, except in feeder pig production. Sub­
stantial field labor is necessary for some crop enterprises in these re­
gions. Employees are often kept on a year-round basis so they will be 
available for peak labor needs in crop production. More hired labor was 
therefore used in hog production in these regions partly because it was 
available. Larger hog enterprises also required the use of more hired 
labor. 
Operator and family labor remained the major source of labor for hog 
production until annual sales surpassed 1,000 head (Table 4.43). Unpaid 
labor did not drop below half the total labor input until size of enter­
prise exceeded 2,500 head of annual sales, except in feeder pig finishing. 
Labor input 
Producers recorded an average labor input of 22.4 hours per litter of 
feeder pigs produced; 1.8 hours to produce 100 pounds liveweight of hogs in 
farrow-to-finish enterprises; and 1.4 hours per hundredweight of gain in 
feeder pig finishing operations (Table 4.44). The effect of size of enter­
prise on labor use, including the increased mechanization used with the 
larger enterprises, was apparent. Overall, about four times as much labor 
was used per unit of production in the smallest enterprises as in the 
largest. 
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Table 4.43. Unpaid operator and family labor as a proportion of the total 
labor used in hog production, by type and size of enterprise 
and region, 1975^' ^  
Enterprise 
and 
region 
Annual sales of hogs (head) 
100-199 200-499 500-999 1,000-2,499 
2,500 
and 
over 
All 
sizes 
Percent of hours 
Feeder pig production: 
North Central 
Southeast 
Southwest 
All regions 
97.2 
98.2 
97.5 
97.0 
92.6 
95.8 
93.7 
84.7 
92.6 
c 
61.6 -
95.8 
84.8 
100.0 
93.1 
Farrow-to-finish : 
North Central 
Southeast 
Southwest 
All regions 
89.4 
86.6 
94.4 
89.3 
91.9 
69.9 
89.8 
89.7 
77.1 
73.8 
71.1 
76.5 
67.0 
59.2 
65.4 
33.3 
23.1 
85.0 
67.6 
66.6 
82.5 
Feeder pig finishing: 
North Central 
Southeast 
Southwest 
All regions 
99.0 
83.4 
92.3 
96.8 
94.9 
78.0 
93.7 
92.3 
62.9 
87.7 
73.7 
41.0 
36.7 
61.2 
-
93.0 
69.1 
75.4 
89.2 
^ Source: (3). 
^ Other labor was hired. 
^ Insufficient observations for reliable estimate. 
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Table 4.44. Labor input per unit of hog production, by type and size of 
enterprise and region, 1975^ 
Enterprise 
and 
region 
Annual sales of hogs (head) 
100-199 200-499 500-999 1,000-2,499 
2,500 
and 
over 
All 
sizes 
Hours per litter 
Feeder pig production: 
North Central 
Southeast 
Southwest 
All regions 
35.34 
55.80 
38.62 
19.32 
32.95 
21.89 
18.21 
22.28 
18.73 
b 
13.02 -
21.26 
26.46 
25.71 
22.41 
Hours per 100 pounds liveweight produced 
Farrow-to-finish : 
North Central 
Southeast 
Southwest 
All regions 
2.96 
3.65 
5.73 
3.04 
1.87 
2.89 
3.84 
1.96 
1.47 
1.90 
3.18 
1.54 
1.03 
1.26 
1.09 
0.72 
0.98 
1.75 
1.76 
2.25 
1.77 
Feeder pig finishing: 
North Central 
Southeast 
Southwest 
All regions 
2.98 
5.66 
9.11 
3.23 
1.35 
1.77 
1.42 
1.30 
1.31 
1.35 
0.67 
0.81 
0.81 
0.71 
-
1.35 
1.61 
1.85 
1.40 
^ Source: (3) • 
^ Insufficient observations for reliable estimate. 
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Given a size of enterprise, farmers in the Southeast and Southwest 
consistently reported use of more labor per unit of production than their 
counterparts in the North Central region. Availability of more year-round 
labor in these regions may be the major cause of the greater reported labor 
input. Actually, labor requirements should be less in the Southeast and 
Southwest regions, because weather is less severe, few producers handle 
manure, and a higher proportion purchase complete rations or use off-farm 
processing of feed.^^ 
Marketing of Hogs and Pigs 
Emphasis was placed on production in the design of the field survey 
for this study so that the only marketing information available stems 
directly from production decisions made by hog producers in 1975. Data 
from secondary sources are used to describe market outlets. 
Sale weight 
Highest price for slaughter hogs is commonly paid for grade 1 and 2 
hogs weighing 220 to 240 pounds. Maximum price per pound for feeder pigs 
is usually set for pigs weighing 40 pounds. Lightweight cull sows for 
slaughter commonly command higher prices than heavy sows. 
Within limits, producers can vary market weight of slaughter hogs 
without incurring price discounts. If the feed-hog price ratio is 
The number of observations was relatively small in the Southwest, so 
the labor inputs reported in the Southeast are considered to be the best 
measure of labor use for both regions. In any case, labor used must not be 
confused with labor required. 
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favorable, producers may profitably feed hogs to heavier weights, even to 
weights that bring price discounts. Unfavorable prices force marketing of 
slaughter hogs at higher weights and increase the pressure on feeder pig 
producers to market pigs near the base weight of 40 pounds. Market weight 
of cull sows is determined largely by individual production programs, the 
phase of the hog cycle and prices which affect rate of culling, and the 
level of farm income which determines the importance of the capital gains 
provisions of the Federal income tax regulations applying to the sale of 
cull breeding stock. 
The feed-hog price situation leading into and during 1975 was near 
normal and did not cause producers to deviate from average marketing pat­
terns. The average weight of slaughter hogs sold centered around 225 to 
230 pounds per head for all regions (Table 4.45). Sale weights tended to 
be about ten pounds per head less in the Southeast than in the other 
regions, possibly reflecting in part the regional differences in cost of 
grains. 
Nationally, feeder pigs were marketed at an average weight of 47 
pounds per head (Table 4.45). Weights were at least ten pounds greater in 
the Southern regions than in the North Central region. Data do not reveal 
the reasons for these weight differences, but buyers may take into consid­
eration the longer hauls and differences in climate that pigs will 
encounter in moving northward. Hence, they may encourage production of 
heavier feeder pigs. 
Cull sow weights differed both by type of enterprise and region. Most 
feeder pig producers in all regions kept sows for two or more litters; 
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Table 4.45. Average sale weights per head, by kind of hogs and region, 
1975^ 
Kinds of hogs 
Region Slaughter hogs Cull breeding stock 
Feeder 
pigs 
Farrow-to-
finish 
Feeder pig 
finishing 
Farrow-to-
finish 
Feeder pig 
production 
Pounds per head 
North Central 45 228 232 361 426 
Southeast 55 217 222 380 422 
Southwest 58 226 227 404 426 
All regions 47 226 231 364 425 
^ Source: (3). 
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hence, they marketed cull sows weighing about 425 pounds. Culls from 
farrow-to-finish operations weighed 364 pounds per head, reflecting the 
more intensive culling of females after the first farrowing. Early culling 
at relatively low cull weights was much more common in the North Central 
region than in the Southeast or Southwest. 
Market weights among enterprises of different sizes differed only for 
cull breeding stock. Cull sows tended to be heaviest from enterprises of 
medium size where sows are commonly kept for two or more litters, because 
farm income is seldom large enough for capital gains to be a major factor. 
Cull sows from the smallest enterprises weighed 25 pounds less than the 
all-sow average because of some one-litter-per-year operations where all 
sows are sold after weaning their first litter of pigs. The largest 
farrow-to-finish enterprises yielded cull sows 98 pounds below the average 
weight of culls from all farms due to heavier culling after one litter of 
pigs and possibly the ability of managers to achieve better control of the 
gains in weight of older sows. 
Composition of sales 
The liveweight of hogs for sale in a feeder pig enterprise with sows 
culled after two litters is 35 to 40 percent cull breeding stock and 60 to 
65 percent feeder pigs. In similar farrow-to-finish enterprises, cull 
breeding stock are ten to 15 percent of total weight sold; slaughter hogs 
account for 85 to 90 percent. These are often thought of as typical opera­
tions. The composition of sales in 1975, however, differed substantially 
from these levels. Cull breeding stock accounted for only 17 percent of 
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the weight of sales from feeder pig enterprises and seven percent in 
farrow-to-finish operations (Table 4.46). The proportion of sales from 
culls decreased as size of enterprise increased. 
Two factors combined to keep cull breeding stock a low proportion of 
total liveweight sold. Feeder pig producers commonly kept sows for more 
than two litters with many producing four or five litters per sow before 
culling. Also, both feeder pig producers and farmers with farrow-to-finish 
enterprises were responding to favorable prices during 1975 by increasing 
their inventories of brood sows partially through reduced culling. The 
tendency toward more culling of sows after one litter of pigs in farrow-
to-finish enterprises, especially the larger ones, hence making cull sows a 
relatively larger part of total sales, was more than offset by increases in 
inventories of breeding stock. 
Sales of nonclassified hogs averaged about two percent of total weight 
in both feeder pig production and farrow-to-finish enterprises. These 
sales represent the few animals that were not carried to the completion of 
the regular production program. 
Slaughter of hogs for home use 
Direct farm family use of most farm products is declining in impor­
tance. Slaughter of hogs for home use, however, is still rather common. 
Over half of all feeder pig producers reported slaughter for home use in 
1975; two-thirds of those producing slaughter hogs did so (Table 4.47). 
Typical use was two to three hogs per farm totalling 500 to 600 pounds 
liveweight. 
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Table 4.46. Proportion of sales by weight from different kinds of hogs, by 
type and size of enterprise, 1975^ 
Enterprise 
and 
kinds of hogs 
Annual sales of hogs (head) 
100-199 200-499 500-999 1,000-2,499 
2,500 
and 
over 
All 
sizes 
Percent of weight 
Feeder pig production: 
Feeder pigs 
Culls 
Other 
76.7 
20.0 
3.3 
76.9 
21,5 
1.6 
83.6 
13.8 
2.6 
86.5 
10.7 
2.8 
_b 81.1 
16.6 
2.3 
Farrow-to-finish : 
Slaughter hogs 
Culls 
Other 
90.3 
8.8 
0.9 
91.4 
7.0 
1.6 
90.4 
6.6 
3.0 
91.4 
8.2 
0.4 
95.6 
3.9 
0.5 
91.2 
7.1 
1.7 
Feeder pig finishing: 
Slaughter hogs 
Other 
99.7 
0.3 
99.3 
0.7 
100.0 
0.0 
99.8 
0.2 
- 99.8 
0.2 
^ Source; (3) . 
^ Insufficient observations for reliable estimate. 
Table 4.47. Slaughter of hogs for home use, by type of enterprise and region, 1975^ 
Region Farm slaughtering 
for home use^ 
Head used 
per farmb 
Average weight 
per head" 
Type 1 Type 2 Type 3 Type 1 Type 2 Type 3 Type 1 Type 2 Type 3 
Percent of farms Number Pounds 
North Central 53 67 71 1.6 2.3 2.3 249 240 230 
Southeast 59 67 44 3.6 3.6 3.2 307 228 266 
Southwest 
-
62 53 c 3.0 2.6 - 228 254 
All regions 54 67 68 2.0 2.4 2.4 268 239 233 
^ Source; (3). 
^ Types of enterprises are: Type 1 - feeder pig production; Type 2 - farrow-to-finish; 
Type 3 = feeder pig finishing 
^ Insufficient observations for reliable estimate. 
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The proportion of producers slaughtering hogs for home use did not 
differ significantly among sizes of enterprises, but the number of hogs 
slaughtered per farm increased with enterprise size indicating that pork is 
still a part of the employee prerequisite package. Also, producers in the 
Southeast and Southwest used more pork per farm than those in the North 
Central region, probably because of a combination of a relatively larger 
labor force for field work and perhaps basic differences in regional con­
sumption habits. 
Marketing methods 
Most slaughter hogs were sold direct to packers in 1975, either by 
direct negotiation or through country buying stations or order buyers (54). 
On a nationwide basis, 72 percent of sales went this route (Table 4.48). 
Terminal markets handled 16 percent of the slaughter hogs; auction markets 
handled twelve percent. 
Direct marketing was the dominant outlet for slaughter hogs in all 
major hog-producing regions. This method of marketing was most prevalent 
in the West North Central region (81 percent) and least important in the 
Southern Plains (52 percent). Auction and terminal markets shared the re­
mainder of sales in these regions in varying proportion depending upon 
existence of such outlets. Substantial variation occurred among states 
within these regions due largely to availability of the different market 
outlets. 
Larger-volume producers sell a slightly higher proportion of their 
hogs directly to packers than do producers with few hogs to market. In 
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Table 4.48. Hogs purchased by packers through different market outlets, by 
region where slaughtered, 1975 
Market outlet 
Region Direct, 
Country Terminal Auction Total® 
dealers markets markets 
Percent of head purchased 
North Atlantic 75.7 10.4 13.9 100.0 
East North Central 68.2 20.3 11.4 100.0 
West North Central 80.6 15.2 4.2 100.0 
South Atlantic 67.5 3.1 29.5 100.0 
South Central 61.6 15.4 23.1 100.0 
Southern Plains 51.8 22.7 25.5 100.0 
Mountain 51.6 9.6 38.8 100.0 
Pacific 41.2 47.8 11.0 100.0 
United States 71.6 16.3 12.1 100.0 
^ Source: (3). 
^ Totals do not add to 400 percent in some cases due to rounding. 
206 
1973, 70 percent of Illinois hog producers selling 100 to 199 slaughter 
hogs annually considered direct sales to be their major outlet; 81 percent 
selling over 2,500 head annually used direct sales. The proportion of hogs 
moving direct to packers was approximately the same as the proportion of 
producers selling direct. 
Slaughter hogs are sold on a liveweight basis or by the more recently 
introduced carcass grade and weight method. The latter system rose from 
2.6 percent of total sales in 1965 to 8.9 percent in 1975. It is most 
important in the West North Central region where 16 percent of slaughter 
hogs were sold on this basis in 1975 (Table 4.49). Sales on a grade and 
weight basis were below ten percent of total in all other regions. 
Large-volume producers sell more of their slaughter hogs on a carcass 
grade and weight basis than do small-volume producers. This method was 
used for pricing less than two percent of the hogs sold by Illinois pro­
ducers marketing 100 to 199 head in 1973. Half the hogs from farms market­
ing over 2,500 annually were priced on the grade and weight basis. As with 
market outlets, however, few producers sell hogs under one pricing system 
to the exclusion of the other. The carcass grade and weight system can be 
rather complicated, and the pricing procedure may differ among buyers. 
Typically, producers use a major outlet and one method of pricing for most 
of their marketings but occasionally check the market by selling some hogs 
through alternative outlets and under different systems of pricing. 
Information on market outlets for feeder pigs is not well-documented. 
Direct transactions between pig producers and finishers seem most common in 
the more intensive hog-producing states. The larger volume feeder pig 
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Table 4.49. Hogs purchased on a carcass grade and weight basis, 
by region where slaughtered, 1975^ 
Region Hogs purchased on grade 
and weight basis^ 
Percent of head purchased 
North Atlantic 1.8 
East North Central 4.2 
West North Central 16.0 
South Atlantic 0.1 
South Central 5.2 
Southern Plains 4.0 
Mountain 9.8 
Pacific 2.7 
United States 8.9 
^ Source: (3). 
^ All other purchases are assumed to be on a liveweight basis 
or head basis. 
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producers are the most likely to have direct contact with finishers. In 
1973, Illinois producers moved nearly a third of their output through 
auction markets and two-thirds direct to hog feedlots. Sales through order 
buyers and pigs finished on a share basis between pig producer and feedlot 
accounted for only five percent of total. Auction markets and order buyers 
apparently play a more prominent, though as yet unquantified, role in other 
states, especially areas fringing the Corn Belt. Prices are determined on 
a head basis, weight basis, and various combinations of head and weight. 
The extent of use and effectiveness of various outlets for feeder pigs and 
the basis of pricing merit closer examination. 
Complete Versus Split-Phase Production 
Three-fourths of the market hogs produced in the United States come 
from farrow-to-finish operations, and one-fourth come from feeder pig 
finishers. Those who are a part of the latter source of market hogs, 
either as pig producers or pig finishers, obviously find it to their eco­
nomic advantage to engage in only one phase of hog production instead of 
maintaining complete farrow-to-finish operations. Choice among different 
hog enterprises is affected by such factors as availability and cost of 
feeds, relative supplies of labor and capital, competing enterprises, pro­
duction experience, and markets. 
When all resources are considered, the splitting of a part of hog 
production into phases on different farms may be in the best interests of 
both individual producers and the industry. Nevertheless, the survey data 
suggest that split-phase hog production does not use resources as 
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effectively as do complete farrow-to-finish operations. Comparative feed 
conversion ratios are the major clue. Under controlled conditions, feeder 
pig finishing requires less feed per pound of gain than do the two other 
types of enterprises, largely because finishing involves no maintenance 
requirements for breeding stock. Survey results, however, showed nearly 
0.3 pounds of feed more per pound of gain in feeder pig finishing compared 
with farrow-to-finish enterprises. 
Production period data from the survey substantiate this outcome. 
Farrow-to-finish enterprises averaged 178 days from farrowing to market. 
Achieving essentially the same slaughter weight with split production took 
191 days: 59 days from farrowing to sale of feeder pigs and 132 days from 
purchase of feeder pigs to sale of slaughter hogs. 
Feed efficiency may be less in the finishing phase of split operations 
because of additional stresses resulting from changed environment, rations, 
pen mates, and extra handling as feeder pigs move from their production 
site through the marketing system to place of finishing. It is also 
possible that feed efficiency suffers because pig quality is lower in split 
compared with complete operations. In 1975, producers with farrow-to-
finish enterprises paid 16 percent more per boar purchased than farmers 
who bought boars for use in producing feeder pigs for sale. This price 
differential can be construed as at least an effort to produce better per­
forming pigs in farrow-to-finish operations. With the exception of direct 
sales, feeder pigs often lose their identity in the marketing process. 
This precludes any price differentials based on inherent performance capa­
bilities. Improvement of pig performance through purchase of better and 
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more costly boars requires either a premium price for feeder pigs or the 
finishing of pigs to slaughter weight in the same operation where they are 
produced. 
The survey data do not provide a sufficient basis for fully quanti­
fying differences between complete and split-phase hog production. The 
evidence, however, suggests that there may be problems in split-phase hog 
production which probably are at least partially correctable. This aspect 
of hog production warrants further study and evaluation with recommenda­
tions for remedial action where possible and economically feasible. 
Current Comments on the Structure of the Hog Industry 
1. The analysis on the changes in the hog supply response for the 
U.S. and the North Central region is based on separate breeding periods -
spring and fall. This is because there has been distinct differences be­
tween spring farrowings and fall farrowings (see Fig. 4.4 and 4.5). There 
are usually more farrowings in the spring than in the fall. However, it 
must be noticed that the differences are greater for the period 1940-1959 
than for the period 1960-77, based on U.S. aggregate data. 
This means that there is increasing tendency towards continuous 
breeding throughout the year instead of distinct peaks of breeding. This 
has been brought about by technological improvements like new physical 
facilities which allow multiple farrowing even during the winter months. 
2. The number of operations with hogs in the U.S. continues to 
decline. In 1978, it declined by 2% (see Fig. 4.3). The total number of 
hog operations on December 1, 1978 was estimated by USDA at 631,160. This 
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was down 13,160 from a year earlier. Over the same period, the total hog 
inventory increased 6% to 59.9 million head. This inventory was valued at 
nearly $5 billion head, compared with $3.6 billion on December 1, 1977. 
In 1978, the number of hogs per operations averaged 95 nationwide. In 
the 14 major hog-producing states, the average was 128. Small operations, 
with less than 100 hogs, represented almost 79% of all operations and ac­
counted for about 18% of the inventory. At the other end of the spectrum, 
large operations with 500 head or more accounted for less than 4% of opera­
tions and 37% of the total inventory. The 14 major hog-producing states 
accounted for 85% of the nation's hogs and 63% of the nation's hog opera­
tions. 
In 1979, the trend towards larger-scale hog operations continued. The 
number of operations increased 1%, while the number of hogs increased 11%. 
The total number of hog operations in the U.S. on December 1, 1979 was es­
timated by the USDA at 639,050. This was an increase of nearly seven 
thousand above a year earlier. Over the same period, the total hog inven­
tory increased 11% to nearly 70 million head. This inventory was valued 
at $3.8 billion, substantially below the $5.0 billion inventory on 
December 1, 1978. The number of hogs per operation averaged 105 nation­
wide. In the 14 major hog-producing states, the average was 140. There 
are still a large number of small-sized operations producing hogs. These 
operations, with less than 100 hogs each, represented 77% of all operations 
and accounted for 17% of the nationwide inventory. By contrast, large-
sized operations, with 500 head or more, accounted for 4% of operations and 
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40% of the inventory. The 14 major hog producing states accounted for 85% 
of the nation's hogs and 64% of the nation's hog operations. 
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CHAPTER V-
CHANGES- IN SUPPLY RESPONSE AND ELASTICITIES IN U.S. HOG PRODUCTION 
Economic Theory 
Pork possesses a high degree of price instability historically. The 
well-known "Cobweb" theorem provides a possible theoretical framework for 
explaining recurring cycles in the production and price series for hogs. 
According to this theorem a large supply of a commodity coming to market in 
a particular year will depress the price. This leads farmers to produce 
less of this commodity in the next years. When this small supply reaches 
the market, prices will rise, inducing farmers to produce more in the fol­
lowing period. This large crop reaching the market will again depress 
prices, and so on. Thus, price and production tend to swing round an 
equilibrium point rather than settle at it, giving rise to a cyclical 
pattern of production and price. 
The length of the cycle depends on the length of the production 
period. Farmers cannot adjust immediately to price changes. From the time 
they decide to increase production, it may take anything from a few months 
to several years before the supply reaches the market. For hogs the length 
of the cycle is about four years. 
Three Cobweb cases can be identified as follows: 
1. Continuous fluctuation which occurs when demand and supply curves 
have the same absolute slope. This case is represented geometrically by 
the diagram in fig. 5.1. Assume is produced in time period 1 and placed 
216 
P 
Fig. 5.1 Continuous Fluctuations in Price and Production 
upon the market. The resulting prices is established at P^. However, the 
low price P^ results in supply of only O2 in tine period 2. With only Qg 
supplied, price is established at the relatively high price Producers 
respond to the price P^ by producing Q^. But with the quantity 
supplied, price once more falls to P^. Price P^ is the same as the 
original price P^, and the pattern then is repeated in the following time 
periods. When the demand curve is the exact reverse of the supply curve 
(i.e., when the two curves have identical slopes at any chosen price) this 
same pattern theoretically will repeat indefinitely. Thus, in the simple 
case of linear demand and supply functions, the continuous case occurs 
when both functions have the same absolute slope. 
2. Divergent fluctuation, which is represented by the diagram in fig. 
5.2. This case occurs when the absolute slope of demand function is 
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greater than that of the supply function. Beginning with a quantity and 
corresponding price the series of reactions trace out a pattern of suc­
cessively larger fluctuations in price and quantity. 
P 
Q Q 
Fig. 5.2 Divergent Fluctuations in Price and Production 
3. Convergent fluctuation in represented by diagram in fig. 5.3. It 
is the case of successively converging prices and quantities. Starting 
from quantity and price P^ the quantities and prices show successively 
smaller fluctuations as they approach the equilibrium point at the inter­
section of the demand and supply functions. In this situation the absolute 
slope of the supply function is greater than that of the demand function. 
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Fig. 5.3 Convergent Fluctuation in Price and Production 
Three conditions are required for the Cobweb theory to explain the 
functioning of a commodity market: 
a. Producers must base output in period t+1 entirely on prices in 
period t. 
b. Production plans, once made, cannot be changed until the following 
time period. 
c. Price must be determined by the quantity supplied. 
It appears that the demand and supply structure for hogs in the United 
States approximately meets the conditions outlined. It is necessary, 
however, to investigate each of the conditions in detail as it pertains to 
hog production and marketing. In regard to condition (a), a few empirical 
results are available which indicate the nature of price expectation models 
used by farmers. However, the presence of commodity cycles in themselves 
is evidence that many farmers use current prices as the basis for projec­
tion or forecasting. 
219 
A more realistic hypothesis, however, is that farmers' price expecta­
tions are based not only on the current price but also on prices observed 
in previous years. The most recent price, however, probably carries the 
greatest influence, while the weight attached to each previous price 
declines as the time lag increases. On the basis of the evidence 
available, the first condition for a Cobweb relationship in hog production 
(i.e., that farmers base price expectations on current prices) seems 
approximately satisfied. 
The nature of the hog production process indicates that conditions (b) 
and (c) also are reasonably fulfilled. Once sows are bred for farrowing, 
relatively little can be done to increase future production. Greater 
effort might be directed toward saving more pigs per litter, and hogs can 
be carried to slightly heavier marketing weights, but these adjustments 
affect total supplies to only a relativley small extent. Somewhat greater 
flexibility is available in reducing supplies, since bred gilts may be sold 
before farrowing. Heavy price discounts on "piggy" sows, however, tend to 
minimize this possibility, at least after the second month of pregnancy. A 
more serious limitation in applying the Cobweb theory to hog production may 
be that hog supplies depend heavily on corn prices as well as on hog 
prices. However, hog prices in the heaviest marketing period of late fall 
and winter reflect, in part, the new corn supply and hence the expected 
price of corn during the next year. Condition (c) implies no interdepen­
dence or simultaneously between the price received and the quantity 
supplied; ie, quantity is assumed to be predetermined. While farmers do vary 
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marketing weights in response to short-run price changes, the resulting 
influence in the total hog supply picture probably is relatively minor. 
The above discussion suggests the possibility of a cobweb pattern of 
price and production in the United States hog market. October, November 
and December are the main months in which sows are bred for spring farrow-
ings. The gestation period for hogs is approximately four months, while 
the feeding period required to raise hogs to market weight is another six 
to eight months. Hence, the pigs raised from sows bred one fall are sold 
the next fall, some ten to twelve months later. The prices at which hogs 
of the previous spring pig crop are marketed then are known prior to 
breeding time for the next spring pig crop. If the Cobweb theorem is an 
accurate description of the hog market, relatively high hog prices one fall 
would lead to a large number of farrowings the next spring. Pigs from this 
large spring crop would be marketed the following fall, driving hog prices 
downward. Low hog prices would induce a smaller number of spring farrow­
ings, which in turn would lead to higher hog prices the following fall, 
etc. 
Hypothesis and Objectives 
The major hypothesis advanced in this investigation is that the 
elasticity of hog supply has decreased over the past four decades. As 
illustrated by the Cobweb theory, a decrease in supply elasticity leads to 
smaller price fluctuations, other things remaining equal. A secondary 
hypothesis is that the demand for hogs has become more inelastic in the 
past few years. Under the Cobweb hypothesis, a demand curve with greater 
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absolute slope than formerly could lead to wider fluctuations in hog 
prices. It is hypothesized that the two forces work against each other. 
It is fairly obvious that the production function for hogs has 
shifted upward in recent years, causing a corresponding downward shift in 
the marginal cost curve (assuming prices of inputs constant). Use of 
improved feeding, breeding and management practices now allows greater 
output per unit of resource input than was previously possible. However, 
there is no prior reason why this shift in the production function should 
cause a shift toward greater elasticity in the marginal cost curve, and 
hence in the supply function. While the marginal cost curve is shifted 
down and to the right, making it appear flatter, elasticity (a percentage 
change concept) may remain constant or even decrease. The hypothesis of 
decreased supply elasticity for hogs implies that farmers are in a position 
of decreased flexibility with respect to hog production. That is, pro­
ducers cannot shift readily between enterprises with occurrence of relative 
price changes. Increased specialization in building facilities and equip­
ment, as well as specialized technical managerial skills, have led to this 
type of between-enterprise inflexibility. These specialized equipments 
have meant increased fixed cost which makes it difficult to reduce produc­
tion in the face of declining prices. The reasoning behind the hypothesis 
of a lower demand elasticity for hogs lies in consumer preferences for 
meat. Pork apparently has become a less acceptable substitute for beef, 
poultry and other products. 
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The objectives of the study flow directly from the hypotheses out­
lined above. A main objective is to empirically test the hypotheses of 
changes in supply and demand elasticities over time. Evidence on the 
directional shifts in elasticity was obtained, as well as point estimates 
of the magnitudes of these elasticities. Also, forecasting equations were 
developed to predict hog supplies in future time periods. 
Choice of Estimational Procedure 
A number of alternative procedures are available for deriving supply 
relations in agricultural production as discussed earlier. One general 
classification of procedures deals with supply response; such data also may 
reveal past and anticipated changes in production in response to price and 
other phenomena. Another method of estimating supply response is to deter­
mine the optimum pattern of farm production for various price relation­
ships. The technique of linear programming has increased the feasibility 
of this approach. Still another approach at the firm level is the study of 
production function and related cost curves. A major difficulty in all 
firm approaches, however, is the problem of aggregating firm supply func­
tions into an industry supply function. 
Another group of procedures attempts to estimate the aggregate supply 
function directly, usually from annual, quarterly, monthly or daily time 
series data. One problem encountered in the aggregate approach is that 
individual firm adjustments, which may offset or cancel one another, tend 
to be obscured. A second problem lies in the choice of appropriate statis­
tical techniques in analyzing time series data. Nevertheless, the aggre­
gate method is used in this study because primary interest is in aggregate 
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relationships. Since the present study employs statistical analysis of 
time series data, the question arises: Should single-equation least-
squares methods be used, or are simultaneous equations appropriate? The 
appropriate method of statistical estimation is determined by the degree of 
identification of the equations in the model. It is impossible to derive 
unique estimates of the coefficients of an equation which is under-
identified. When an equation is just-identified, the coefficients can be 
estimated by an indirect use of least squares. In this case, it is 
possible to make two simple unique transformations. One transforms struc­
tural equations into reduced-form equations, each containing one endogenous 
variable, which can be estimated by least squares; the other transforms the 
least-squares estimates of the structural coefficient. Because of its 
simplicity, this method has been used in most applications of simultaneous 
equations. When an equation is over identified, more difficult problems of 
statistical estimation arise. Theoretically, the ideal method for obtain­
ing structural coefficients in this case is the maximum-likelihood method. 
The maximum-likelihood procedure provides a means of arriving at a recon­
ciliation of the finite number of alternative estimates obtained in the 
over-identified situation. Logically, the "full information" maximum 
likelihood method, which utilizes all of the information in the model, is 
considered superior for the estimation of over-identified equations. 
However, this procedure is formidable from a computational standpoint. 
Hence, the "limited-information" maximum-likelihood method, which utilizes 
only part of the available information is employed in this study for esti­
mation of over-identified equations. 
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Analysis of Spring and Fall Hog Farrowings in the United States and 
North Central Region 
The total liveweight production of hogs in the United States depends 
directly upon the number of hogs marketed and their average marketing 
weight. For reasons mentioned earlier, average marketing weights vary 
relatively little from year to year; the major changes in hog supplies 
result from changes in the number of hogs marketed. The number of hogs 
marketed is, in turn, determined largely by the number of sows which 
farrowed in preceding time periods. Thus, the first and perhaps most 
important step in studying hog supply is an analysis of spring and fall 
farrowings. The analysis is carried out at two levels of aggregation: One 
analysis pertains to the United States as a whole; the other relates to the 
North Central Region. Since 75-85 percent of pig crop are produced in the 
twelve-state North Central Region, this area is singled out for special 
study. 
To investigate the hypothesis of decreased supply elasticity for hogs, 
the analysis is further divided into two time periods. Comparisons between 
these time periods provide estimates of changes in structural relations. 
The two time periods are 1940-1959 and 1960-1977. This division is based 
on the idea that specialization in hog production took a greater momentum 
over the last fifteen years. 
The nature of the production process for hogs indicates that a single-
equation least-squares model is appropriate in estimating spring and fall 
farrowings. Because of the four-month gestation period for hogs, the 
number of sows farrowing cannot be changed quickly in response to price 
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changes during the farrowing period. Most producer decisions regarding the 
number of sows to farrow are made at or before breeding time, preceding the 
farrowing period. Therefore, numbers of sows farrowing may be regarded as 
a function of predetermined variables, known in advance of the farrowing 
months. Two qualifications should be noted: First, since the farrowing 
periods are defined as six months in length, and gestation period is only 
four months, prices at the beginning of the period might influence the 
number of farrowings at the end of the period. Second, bred sows may be 
sold during the gestation period if the outlook is for unfavorable hog 
prices. These factors, while recognized, are believed to be of insuffi­
cient importance to destroy the assumption that farrowings are essentially 
predetermined. 
Variables Used in Farrowing Analysis 
The dependent variables used in the analysis are the number of spring 
and fall farrowings in 1,000 liters. The spring farrowing period extends 
from December year t-1 through May year t. The fall farrowing period 
extends from June through November year t. All the explanatory variables 
included in each estimation correspondingly reflect these time periods. 
The Cobweb theorem as developed explains fairly the shorter cycles. 
It does not fully explain the longer cycles, however; this indicates that 
the price of the commodity in question is not the sole determinant of 
supply. There are of course other factors influencing production which can 
affect the cyclical pattern, such as weather, disease, availability and 
costs of inputs, prices of competing products, etc. The relationship of 
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the price of pork to that of meal (pig-meal ratio) is now probably the most 
important influence in determining numbers. The pig/meal ratio, known as 
the hog/corn ratio in the U.S. is computed by dividing the price of some 
given quantity of pork by the price of a similar quantity of pig feed. 
Thus, in the U.S. it is calculated by dividing the price of 100 lbs. of 
live pork by the price of one bushel (about 56 lbs.) of corn, giving a 
figure for the number of bushels of corn which can be purchased for the 
value of 100 lbs. of pork. In addition to the ratio, the ratio of the 
price of beef to that of hog is expected to influence hog supply. Beef is 
expected to compete with pork on the market; hence, if the price of beef 
increases relative to that of pork, supply of hogs is expected to decrease 
and vice-versa. It is measured as the ratio of the average price received 
by farmer per 100 pounds of beef cattle divided by that received for 100 
lbs. of hogs. 
Fall farrowings are expected to be influenced by the farrowings in the 
preceding spring. This situation arises since sometimes some sows bred for 
spring farrowings are merely carried over and farrow again in the fall. 
It is often difficult to incorporate the effects of technological 
changes in a time series analysis of this kind. The difficulty is mainly 
due to the problem of measuring technological changes effectively. A 
"time" variable with 1940 = 1.0 is included to take care of technological 
changes and other time-related variables. 
During the early 1970s, specifically 1972 to 1974, there was an 
upsurge in the export demand for U.S. agricultural products. This increase 
was due mainly to bad weather in the importing countries, especially the 
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Soviet Union. A dummy variable for the above years is included to measure 
the effect of increased export demand on hog supply. On one hand, if there 
is an increase in the export demand for hogs, supply of hogs is expected to 
increase. On the other hand, if there is an increase in feed grains 
export, especially com, to the extent that domestic prices for corn rises, 
then hog supply is expected to decrease, since the hog/corn price ratio 
will fall. 
A war dummy variable is included for the year 1942, 1943 and 1944 to 
measure the effect of the war. The reasons for this variable in the supply 
analysis are less apparent, since producers supposedly react to market 
prices whether they are administered or not. However, in this part of the 
study, the war dummy is included, because increased wartime production may 
have resulted from patriotic motivations, etc., rather than from response 
to measurable phenomena. 
Lastly, the total production of corn in the U.S. is also included as 
an explanatory variable since corn is the main feed source for hogs. 
Technically this variable should not be included, since its effect can be 
felt through corn prices in the hog-corn ratio. 
Models Used in Farrowing Analysis 
As stated earlier, the nature of the production process for hogs 
indicates that a single-equation least-squares model is appropriate in 
estimating spring and fall farrowings. 
The author postulates a simple static model with output (in terms of 
litters farrowed) expressed as a function of lagged relative hog-to-corn 
prices and one or more of the other independent variables. 
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All the regression models estimated in the study can be derived from 
the following general equation. 
Y, = a. (l-X)(l-w)(l-p) + E a- X - (y+p) E a X 
+W a. - (A+p)^S^ b. 
B 
+Xp Z b. Z - + (X+iJ+p)Y 
j=l J t-1 
-{(A+vi)p+Xp} Y^_2 + Xyp (5.1) 
where 
Y = the current and lagged values of the dependent variable (m = 
t—m 
0, 1, 2, 3) 
X. = a vector of the current values of the exogenous variables not 
it-m 
associated with a lag (m=0) or a vector of the current and 
lagged values of the exogenous variabels associated with the 
lag parameter (m = 0, 1, 2) 
Z. = a vector of the current and lagged values of exogenous 
Jt-m 
variables associated with the lag parameter (m = 0, 1, 2) 
e^ = the errors in the equation 
bj = the parameters of the set of exogenous variables, Zy^, (j=l, 
....B) 
a^ = the parameters of the set of exogenous variables, (i = 
1...A) 
X = the lag parameter associated with the set of exogenous 
variables, X^^ 
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y = the lag parameter associated with the set of exogenous 
variables 
p = the first order autocorrelation coefficient 
Since this part of the study is a time series analysis, there is a 
high probability of the errors being autocorrelated. For this reason, the 
first model estimated is a static model with autoregressive errors. The 
autoregressive least squares model can be derived from equation 5.1 by 
defining all exogenous variables in the X subset and defining X=)J=0. 
Equation 5.1 then reduces to: 
The results of the estimation of this model are presented in tables 5.1 to 
5.8 labelled as Model S. 
Since it will be almost impossible to discuss each estimated equation, 
the author discusses each variable in terms of its overall performance in 
the model. 
The hog-corn price ratio has a positive sign in all equations, which 
is consistent with economic logic. An increase in the price of hogs 
relative to that of corn is expected to encourage sows farrowing, hence 
increase the number of hogs supplied to the market, all things being equal. 
However, this variable is not significant at 5 percent level in some of the 
equations. This insignificance can be attributed to the limited number of 
time series observations. However, this variable is very consistent in 
sign and appears to be critical in estimating hogs supply response. 
A A 
Y = a„(l-p) + 2 a X - p E a 
i=l i-1 
(5.2) 
3 b 
Table 5.1. Regression results for United States Spring farrowings, 1940-1959, Models S and D 
Equation Model 
Hog 
Corn 
Price 
Cattle 
Hog 
Price 
Time War 
Dummy 
Total 
Corn 
Prodn. 
Lagged 
Depend. R2 
(1) S 184.5* 973.4 -50.98 1664.3* -0.555 0.70 
O
 C
O 00 
(786.9) (0.907) (649.1) (0.656) 
(2) D 207.3* 1370.2 -82.1 1071.9 -0.513 0.179 0.76 
(88.9) (905.8) (63.4) (727.3) (0.621) (0.233) 
(3) S 245.5** 835.5 -141.1 0.55 
(84.5) (894.2) (38.7) 
(4) D 258.8** 1252.4 -134.8** 0.321 0.71 
(81.7) (909.9) (50.6) (0.214) 
(5) S 127.7 552.7 2192.1** 0.59 
(80.1) (830.8) (545.2) 
(6) D 218.1* 338.7 1390.8 0.396 0.66 
(98.0) (854.4) (709.9) (0.233) 
(7) S 203.2 390.3 -0.236 0.45 
(111.4) (1314.5) (0.777) 
(8) D 302.8** 386.4 -0.820 0.609** 0.61 
(93.0) (954.3) (0.618) (0.198) 
(9) S 215.8* 384.3 0.44 
(96.4) (1273.1) 
(10) D 306.2** -104.3 0.700 0.56 
(95.5) (903.6) (0.191) 
(11) S 115.2 
(76.5) 
2114.6** 
(423.3) 
0.58 
(12) D 217.5* 
(95.0) 
1316.3 
(663.7) 
0.411 
(0.223) 
0.65 
(13) S 194.4 
(103.5) 
-0.218 
(0.743) 
0.44 
(14) D 297.7** 
(89.4) 
-0.723 
(0.552) 
0.619** 
(0.191) 
0.61 
(15) S 219.5** 
(80.5) 
-130.1** 
(36.7) 
0.52 
(16) D 257.9** 
(84.2) 
-95.8* 
(43.2) 
0.427* 
(0.206) 
0.67 
(17) S 177.7 
(103.3) 
0.25 
(18) D 307.9** 
(91.0) 
0.700* 
(0.184) 
0.56 
Static model with autoregressive errors. 
Nerlove Model with autoregressive errors. 
c 
Standard errors of coefficients. 
* 
I' < .05 
Table 5.2. Regression results for United States Spring farrowings, 1960-1977, Models S^ and 
Equation Model 
Hog 
Corn 
Price 
Cattle 
Hog 
Price 
Time 
World 
Trade 
Dummy 
Total 
Corn 
Prodn. 
Lagged 
Depend. 
(1) S 10.4 117.6 -62.7 -578.7 0.142 0.71 
(29.0)C (33.0) (47.9) (352.7) (0.244) 
(2) D 18.6 130.6** -105.4* -1018.9** 0.554* 0.344 0.81 
(45.7) (43.1) (48.5) (251.2) 0.224 (0.311) 
(3) S 57.7 1473.4** -0.203 0.64 
(27.8) (407.5) (0.105) 
(4) D 45.4 2216.1 
-0.249 -0.426 0.66 
(31.7) (936.6) (0.141) (0.489) 
(5) S 89.1** 1984.7** -590.6* 0.67 
(29.5) (402.5) (266.6) 
(6) D 93.5** 1506.3 -584.7 0.245 0.68 
(33.1) 818.9 (284.3) (0.392) 
(7) S . 62.2* 1372.9** -40.9 0.65 
(27.5) (419.7) (20.5) 
(8) D 56.9 1719.6 -40.6 -0.187 0.64 
(31.3) 883.6 (26.4) (0.444) 
(9) S 61.6* 1685.5** 0.54 
(30.3) (428.8) 
(10) D 61.5 1520.0 0.077 0.56 
(32.9) (922.6) (0.432) 
(11) S 28.4 
(36.3) 
-0.306* 
(0.134) 
0.28 
(12) D 64.9 
(36.0) 
-0.109 
(0.150) 
0.608* 
(0.259) 
0.48 
(13) S 38.9 
(34.6) 
—66 « 0** 
(24.8) 
0.36 
(14) D 67.4 
(34.3) 
-33.1 
(28.9) 
0.555* 
(0.253) 
0.51 
(15) S 25.3 
(33.8) 
91.8 
(510.4) 
0.40 
(16) D 102.4** 
(35.9) 
-589.0 
(311.2) 
0,867** 
(0.218) 
0.58 
(17) S 27.8 
(40.8) 
0.23 
(18) D 70.2* 
(34.6) 
0.703** 
(0.219) 
0.46 
^ Static model with autoregressive errors. 
Nerlove model with autoregressive errors. 
^ Standard errors of coefficients. 
* 
P < .05 
P < .01 
Table 5.3. Regression results for North Central region Spring farrowings, 1940-1959, Model and 
Equation Model 
Hog 
Corn 
Price 
Cattle 
Hog 
Price 
Time War 
Dummy 
Total 
Corn 
Prodn. 
Lagged 
Depend. 
RZ 
(1) S 154.8* 787.5 -13.9 1039.1 -0.587 0.64 
(59.2)C (590.9) (42.1) (487.4) (0.485) 
(2) D 181.5** 997.7 -39.5 553.8 -0.534 0.229 0.71 
(68.7) (692.9) (45.9) (546.6) (0.465) (0.248) 
(3) S 179.3** 467.7 -0.86 0.38 
(68.0) (702.3) (0.43) 
(4) D 233.9** 418.5 -0.712 0.533 0.62 
(64.0) (649.7) (0.410) (0.199) 
(5) S 189.8** 677.8 -81.2 0.50 
(61.3) (640.9) (27.7) 
(6) D 207.8** 865.6 -79.5 0.338 0.67 
(61.2) (679.6) (34.4) (0.221) 
(7) S 122.2* 513.7 1256.3** 0.53 
(58.6) (607.5) (398.7) 
(8) D 187.5* 271.9 734.6 0.407 0.59 
(74.9) (649.1) (511.2) (0.255) 
(9) S 177.3* 311.4 0.41 
(71.2) (874.9) 
(10) D 238.5** -47.9 0.644** 0.53 
(68.4) (632.6) (0.202) 
(31) S 110.6 
(56.4) 
1184.3** 
(385.9) 
0.51 
(12) D 189.9** 
(72.4) 
661.2 
(465.9) 
0.438 
(0.237) 
0.59 
(13) S 164.9** 
(63.4) 
-0.791 
(0.408) 
0.36 
(14) D 230.7** 
(62.5) 
-0.602 
(0.366) 
0.560** 
(0.191) 
0.60 
(15) S 168.8** 
(58.2) 
-72.2 
(26.5) 
0.46 
(16) D 211.0** 
(62.5) 
-54.0 
(28.6) 
0.453** 
(0.206) 
0.62 
(17) S 145.6* 
(67.5) 
0.22 
(18) D 239.0** 
(65.7) 
0.643** 
(0.195) 
0.53 
^ Static model with autoregressive errors. 
Nerlove Model with autoregressive errors. 
Standard errors of coefficients. 
* 
P < .05 
A A 
p < .01 
Table 5.4. Regression results for North Central region Spring farrowings 1960-1977, Model and 
Equation Model 
Hog 
Corn 
Price 
Cattle 
Hog 
Price 
Time 
World 
Trade 
Dummy 
Total 
Corn 
Prodn. 
Lagged 
Depend. 
R2 
(1) S 58.9* 1276.7** 5.4 -306.4 -0.167 0.74 
(24.1)C (401.3) (42.6) (261.4) (0.199) 
(2) D 36.6 1825.4* 1.6 -195.5 -0.305 -0.486 0.75 
(40.0) (826.4) (49.2) (336.2) (0.270) 0.678 
(3) S 48.5* 971.2** -47.9** 0.71 
(20.9) (317.9) (15.6) -0.265 
(4) D 40.9 1290.9* -55.9* (0.437) 0.69 
(25.4) (617.7) (24.1) 
(5) S 72. 3** 1604.3** -528.2* 0.64 
(25.5) (347.3) (230.1) 
(6) D 81.4** 992.3 -496.6* 0.406 0.68 
(27.3) (596.4) (229.6) 
(7) S 43.2 1085.9** -0.240** 0.70 
(21.1) (309.6) 0.080 
(8) D 19.1 1995.8** -0.381** -0.736 0.74 
(26.4) (692.7) (0.136) (0.508) 
(9) S 47.7 1336.8** 0.49 
(26.4) (373.7) 
(10) D 57.3 759.7 0.389 0.54 
(28.5) (670.5) (0.390) 
(11) S 31.9 
(24.4) 
-65.9** 
(18.2) 
0.49 
(12) D 55.4 
(27.6) 
-37.3 
(25.3) 
0.495 
(0.274) 
0.57 
(13) S 21.6 
(27.2) 
-0.316** 
(0.103) 
0.41 
(14) D 53.7 
(29.9) 
-0.132 
(0.133) 
0,577 
(0.283) 
0.54 
(15) S 23.3 
(25.9) 
116.5 
(391.4) 
0.38 
(16) D 85.9** 
(29.0) 
-427.7 
(241.9) 
0.871 
(0.210) 
0.60 
(17) S 20.9 0.21 
(33.8) 
(18) D 63.5* 
(28.2) 
0.759** 
(0.217) 
0.50 
Static model with autoregressive errors. 
Nerlove Model with autoregressive errors. 
Standard errors of coefficients. 
* 
P < .05 
P < .01 
Table 5.5. Regression results for United States 
Equation Model 
Hog 
Corn 
Price 
Cattle 
Hog 
Price 
Time 
(1) S 160.5 875.5 -37.7 
(80.3)C (726.4) (45.0) 
(2) D 116.4 346.9 -55.9 
(91.5) (883.4) (46.7) 
(3) S 207.3* 668.3 -89.0* 
(87.3) (814.2) (43.2) 
(4) D 107.7 181.7 -75.5 
(87.1) (801.6) (42.0) 
(5) S 181.2 404.5 
(95.9) (892.6) 
(6) D 84.5 -273.2 
(93.8) (828.3) 
(7) S 214.0** 687.4 -84.5* 
(77.7) (780.3) (35.4) 
(8) D 99.1 178.2 1 00
 
(83.4) (778.9) (35.3) 
(9) S 109.4 722.7 
(62.4) (691.1) 
(10) D 103.3 358.9 
(89.4) (874.5) 
farrowings, 1940-1959, Models S® and 
War 
Dummy 
Total 
Corn 
Prodn. 
Lagged 
Depend. 
Spring 
Farrow. R 
1212.9 
(563.9) 
486.3 
(899.8) 
1511.5** 
(461.9) 
1305.9 
(623.7) 
-0.103 
(0.536) 
-0.293 
(0.572) 
0.118 
(0.594) 
-0.317 
(0.552) 
-0.528 
(0.561) 
(0.8o7 
(0.519) 
-.712 
(0.629) 
0.968* 
(0.398) 
1.072* 
(0.429) 
-.894* 
(0.366) 
0.213 
(0.497) 
00.332 
(0.152) 
-0.619 
(0.311) 
-0.225 
(0.162) 
-0.713* 
(0.250) 
-0.074 
(0.161 
-0.624* 
(0.267) 
-0.226 
(0.157) 
-0.675** 
(0.235) 
-0.283 
(0.142) 
-0.344 
(0.231) 
0.58 
(11) S 177.4* 453.3 -62.0 
(87.4)  (825.0) (39.8) 
(12) D 173.9 263.6 
-51.7 
(105.9) (1011.0) (51.9) 
(13) S 128.3 516.2 
(84.9) (779.5) 
(14) D 173.5 731.7 
(92.0) (920.7) 
(15) S 175.8** 
-76.4* 
(63.9) (33.9) 
(16) D 88.9 
-84.7** 
(67.9) (31.5) 
(17) S 78.6 
(55.2) 
(18) D 82.7 
(71.7) 
(19) S 157.4 
(78.1) 
(20) D 100.4 
(77.8)  
 ^Static model with autoregresslve errors. 
Nerlove Model wi tJi autoregresslve errors. 
Standard errors of coefficients. 
P < .05 
-k-k 
P < .01 
955.4* 
(451.7) 
1492.2 
(691.6) 
1400.6** 
(451.0) 
1180.5* 
(526.1) 
0.136 
(0.614) 
0.103 
(0.671) 
-0.137 
(0.484) 
0.002 
(0.497) 
-0.467 
(0.530) 
-0.852 
(0.491) 
0.063 
(0.304) 
-0.355 
(0.352) 
0.917*4 
(0.339) 
0.319 
(0.412) 
1.039* 
0.404 
0.33 
0.34 
0.41 
0.49 
-0.199 0.38 
(0.153) 
-0.677*+ 0.61 
(0.226) 
-0.257 0.50 
(0.140) 
-0.371 0.56 
(0.214) 
-0.064 0.22 
(0.155) 
-0.614* 0.50 
(0.256) 
Table 5.5. - continued 
Equation Model 
Hog 
Corn 
Price 
Cattle 
Hog 
Price 
Time 
(21) S 131.3 
(79.6) 
203.5 
(863.3) 
(22) D 41.9 
(94.8) 
-537.9 
(855.9) 
(23) S 121.7 
(66.3) 
(24) D 70.7 
(81.1) 
(25) S 131,1 
(77.1) 
' 196.2 
(834.9) 
(26) D 124.1 
(87.8) 
-210.3 
(892.7) 
(27) S 152.3 
(75.1) 
(28) D 155.1 
(85.9) 
(29) S 160.1* 
(64.1) 
-53.2 
(29.6) 
(30) D 163.2 
(79.2) 
-42.3 
1 (35.4) 
War 
Dummy 
Total 
Corn 
Prodn. 
Lagged 
Depend. 
Spring 
Farrow. 
-0.397 
(0.489) 
-0.301 
(0.501) 
0.872 
(0.433) 
0.787 
(0.403) 
0.239 
(0.251) 
0.212 
(0.242) 
0.103 
(0.255) 
-0.022 
(0.151) 
-0.441 
(0.254) 
-0.020 
(0.146) 
-0.406 
(0.242) 
0.38 
0.41 
0.38 
0.39 
0.38 
0.37 
0.31 
0.39 
0.31 
0.34 
(31) S 93.4* 
(58.5) 
950.2 
(405.0) 
0.39 
(32) D 140.4 
(67.9) 
1245.3* 
(561.2) 
-0.219 
(0.290) 
0.46 
(33) S 121.8 
(64.3) 
0.27 
(34) D 133.3 
(76.2) 
0.226 
(0.236) 
0.27 
Table 5.6. Regression results for United States Fall farrowlngs. 1960-1977 Models and Db 
Equation Model 
Hog 
Corn 
Price 
Cattle 
Hog 
Price 
Time 
World 
Trade 
Dummy 
Total 
Corn 
Prodn. 
Lagged 
Depend. 
Spring 
Farrow. 
R2 
(1) S 103.8 1153.6 -15.5 -696.5 0.142 -0.140 0.30 
(55.3)C (1506.4) (68.1) (582.1) 0.324 (0.476) 
(2) D -11.5 1606.3 -31.9 -78.9 -0.392 2.270 -2.347 0.54 
(76.3) 1454.3 (67.3) (612.6) (0.399) (1.118) (1.181) 
(3) S 62.9 
(44.3) 
-137.0 
(1072.0) 
-31.8 
(68.0) 
0.119 
(0.329) 
0.058 
(0.455) 
0.20 
(4) D -18.7 1506.2 -33.5 -0.411 2.341 -2.397 0.54 
(49.1) (1160.2) (62.4) (0.349) (0.916) (1.051) 
(5) S 54.3 
(38.9) 
-322.1 
(963.1) 
-0.016 
(0.149) 
0.149 
(0.397) 
0.19 
(6) D -26.9 
(45.0) 
1263.3 
(1029.7) 
-0.541 
(0.244) 
(0.882) 
(0.882) 
(0.986) 
(0.986) 
0.52 
(7) S 58.4 
(40.9) 
-241.5 
(994.9) 
-9.9 
(30.6) 
0.093 
(0.428) 
0.39 
(8) D 14.0 
(41.3) 
1338.1 
(1173.4) 
-84.2 
(46.0) 
1.713 
0.759 
-1.836 
(0.955) 
0.147 
(9) S 96.8 
(49.4) 
934.1 
(1338.2) 
-603.5 
(472.3) 
-0.129 
(0.414) 
0.28 
(10) D 67.6 
(54.5) 
1393.8 
(1449.6) 
-664.6 
(498.6) 
0.736 
(0.536) 
-0.749 
(0.620) 
0.40 
(11) S 64.1 
-24.2 -35.5 
(39.2) (578.2) (58.9) 
(12) D 340.0 
-597.8 -0.863 
(51.7) (837.9) (72,4) 
(13) S 95.4* 834.5 
(43.9) (819.9) 
(14) D 72.5 298.3 
(67.2) (1404.5) 
(15) S 62.5 
-12.1 
(35.8) (28.1) 
(16) D 13.7 -49.5 
(41.9) (35.0) 
(17) S 73.4 
(35.5) 
(18) D 40.1 
(46.3) 
(19) S 59.1 
(35.0) 
(20) D 15.2 
(44.9) 
 ^Static model with autoregressive errors. 
 ^Nerlove Model with autoreRressive errors. 
 ^Standard errors of coefficients. 
* 
P < .05 
A* 
P < .01 
0.129 
(0.309) 
-0.049 
(0.371) 
0.084 
(0.154) 
0.043 
(0.193) 
-0.023 
(0.142) 
-0.365 
(0.202) 
0.413 
(0.419) 
0.215 
(0.448) 
1.175 
(0.603) 
0.616 
(0.519) 
1.665 
(0.718) 
0.009 
(0.237) 
-0.925 
0.531 
0.121 
(0.203) 
-0.303 
0.410 
0.43 
(0.232) 
-1.315 
(0.622) 
Table 5.6. - continued 
Equation Model 
Hog 
Corn 
Price 
Cattle 
Hog 
Price 
Time 
World 
Trade 
Dummy 
Total 
Corn 
Prodn. 
Lagged 
Depend. 
Spring 
Farrow. 
(21) S 53.5 
(36.7) 
-336.5 
(917.1) 
0.166 
(0.352) 
0.39 
(22) D 23.9 
(45.1) 
-79.9 
(969.9) 
0.671 
(0.552) 
-0.368 
(0.569) 
0.29 
(23) S 58.2 
(33.4) 
0.060 
(0.198) 
0.38 
(24) D 24.4 
(42.9) 
0.682 
(0.512) 
-0.400 
(0.395) 
0.29 
(25) S 56.9 
(35.0) 
14.5 
(518.1) 
0.37 
(26) D 33.7 
(41.4) 
-512.3 
(684.4) 
-0.393 
(0.338) 
0.36 
(27) S 58.7 
(33.7) 
-0.035 
(0.121) 
0.38 
(28) D 50.9 
(36.7) 
-0.018 
(0.133) 
0.233 
(0.271) 
0.23 
(29) S 62.5 
(34.5) 
-12.6 
(23.3) 
0.39 
(30) D 53.2 
(38.1) 
-6.762 
(27.1) 
0.222 
(0.275) 
0.23 
(31) S 68.3 
(33.7) 
-310.7 
(292.3) 
0.33 
(32)  D 61.5 
(35.5) 
-359.2 
(304.9) 
0.285 
(0.259) 
0.31 
(33) S 56.5 
(31.9) 
0.27 
(34) D 50.0 
(34.7) 
0.235 
(0.259) 
0.33 
Table 5.7. Regression results for North Central region Fall Farrowings, 1940-1959, Models and 
Equation Model 
Hog 
Corn 
Price 
Cattle 
Hog 
Price 
Time War 
Dummy 
Total 
Corn 
Prodn• 
Lagged 
Depend. 
Spring 
Farrow. 
R? 
(1) S 113.8 809.9 25.1 792.7 -0.127 -0.329* 0.56 
(56.2)C (506.1) (30.7) (385.6) (0.372) (0.143) 
(2) D 84.6 319.0 -3.178 302.6 -0.223 0.624 -0.498 0.62 
(63.8) (649.1) (49.7) (651.0) (0.387) (0.586) 0.237 
(3) S 142.9* 667.8 -11.4 0.027 -0.241 0.41 
(60.7) (560.0) (27.9) 0.407 (0.153) 
(4) D 78.3 189.1 -22.2 -0.229 0.838* -0.555** 0.61 
(60.1) (564.5) (27.2) (0.373) (0.349) (0.196) 
(5) S 139.5* 633.2 -0.064 -0.220 0.40 
(58.3) (536.9) (0.331) (0.140) 
(6) D 78.5 98.6 -0.355 0.782* -0.485** 0.59 
(59.2) (545.8) (0.334 (0.337) (0.174) 
(7) S 144.5** 672.5 -10.4 -0.242 0.41 
(53.8) (535.4) (22.6) (0.147) 
(8) D 70.6 184.5 -29.1 0.777* -0.526** 0.60 
(57.2) (549.6) (24.1) (0.326) (0.185) 
(9) S 129.6** 841.4 602.7 -0.344* 0.54 
(42.3) (470.6) (294,7) 0.133 
(10) D 79.0 351.6 419.0 0.470 -0.437** 0.61 
(57.5) (582.5) (319.3) (0.325) (0.150) 
(11) S 113.4 
(60.8) 
466.4 
(573.6) 
3.447 
(27.6) 
0.068 
(0.427) 
0.30 
(12) 1) 101,9 
(74.9) 
184.7 
(711.1) 
11.4 
(30.9) 
0.022 
(0.456) 
0.158 
(0.319) 
0.33 
(13) S 100.5 
(60.9) 
522.3 
(559.6) 
286.0 
(324.3) 
0.191 
(0.347) 
0.33 
(14) 1) 110.3 
(74.2) 
459.9 
(748.2) 
317.2 
(441.8) 
-0.245 
(0.400) 
-0.038 
(0.397) 
0.35 
(15) S 106.1* 
(45.1) 
-2.889 
(22.2) 
-0.201 
(0.146) 
0.34 
(16) D 59.6 
(45.3) 
-27.3 
(22.7) 
0.814** 
0.296 
-0.526** 
(0.179) 
0.59 
(17) S 92.2* 
(39.3) 
474.4 
(306.1) 
-0.291 
(0.139) 
0.43 
(18) D 58.6 
(45.4) 
339.6 
(283.8) 
0.578* 
(0.266) 
-0.442** 
(0.146) 
0.59 
(19) S 101.0 
(48.9) 
0.035 
(0.324) 
-0.189 
(0.139) 
0.34 
(20) U 72.3 
(46.7) 
-0.349 
(0.320) 
0.804** 
(0.300) 
-0.488* 
(0.166) 
0.59 
Static model with autort'i'ressive errors. 
Nerlove Model with autoregressive errors. 
*' Standard errors of coefficients. 
* l> < .05 
Table 5.7. - continued 
Equation Model 
Hog 
Corn 
Price 
Cattle 
Hog 
Price 
Time 
(21) S 133.1** 
(46.5) 
607.2 
(502.5) 
(22) D 64.2 
(57.9) 
36.8 
(545.4) 
(23) S 103.9** 
(40.3) 
(24) D 61.9 
(46.0) 
(25) S 123.0** 
(48.5) 
507.1 
(525.1) 
(26) D 112.6 
(65.3) 
283.1 
(638.6) 
(27) S 86.8 
(49.1) 
(28) D 88.9 
(57.6) 
(29) S 92.0 
(45.1) 
9.629 
(20.8) 
(30) D 91.9 
(54.8) 
14.1 
(22.1) 
War 
Dummy 
Total 
Corn 
Prodn. 
Lagged 
Depend. 
Spring 
Farrow. 
0.159 
(0.319) 
0.145 
(0.338) 
0.634 
(0.309) 
0.644* 
(0.264) 
0.150 
(0.293) 
0.186 
(0.267) 
0.197 
(0.260) 
-0.212 
(0.128) 
-0.391** 
(0.150) 
-0.193 
(0.129) 
-0.393** 
(0.142) 
0.40 
0.55 
0.34 
0.55 
0.39 
0.31 
0 .26  
0.31 
0 .26  
0.32 
(31) S 93.5* 
(43.3) 
181.9 
(299.8) 
0.27 
(32) D 97.0 
(54.8) 
96.7 
(342.3) 
0.175 
(0.289) 
0.31 
(33) S 98.9* 
(41.5) 
0.25 
(34) D 96.7 
(53.1) 
0.209 
(0.254) 
0.30 
Table 5.8. Regression results for North Central 
Model 
D 
D 
D 
D 
Hog 
Corn 
Price 
68.9 
(43.8) 
-0.373 
(74.1) 
49.4 
(34.3) 
-21.7 
(60.5) 
39.9 
(31.1) 
-34.0 
(57.9) 
44.8 
(32.3) 
1.361 
(42.8) 
64.1 
(39.8) 
47.8 
(50.1) 
Cattle 
Hog 
Price 
1050.5 
(1110.1) 
1273.5 
(1224.2) 
450.6 
(744.9) 
796.5 
(823.3) 
272.3 
(690.4) 
475.9 
(722.1) 
373.3 
(710.1) 
830.3 
(792.4) 
982.6 
(1013.3) 
1136.4 
(1169.9) 
Fall farrowings, 1960-1977, Model and 
World 
Trade 
Dummy 
Total 
Corn 
Prodn. 
Lagged 
Depend. 
Spring 
Farrow. 
-355.8 
(479.5) 
-271.7 
(497.7) 
-380.0 
(402.2) 
-476.6 
(462.2) 
0.146 
(0.265) 
-0.166 
(0.383) 
0.144 
(0.260) 
-0.202 
(0.362) 
-0.020 
(0.130) 
-0.391 
(0.283) 
1.500 
(1.168) 
1.627 
(1.098) 
1.630 
(1.083) 
1.204 
(0.768) 
0.409 
(0.561) 
-0.293 
(0.446) 
-1.733 
(1.137) 
-0.191 
(0.416) 
-1.747 
(1.09) 
-0.068 
(0.373) 
-1.535 
(1.048) 
-0.167 
(0.401) 
-1.404 
(0.870) 
-0.242 
(0.377) 
-0.529 
(0.542) 
(11) S 44.9 190.5 -29.5 0.131 0.35 
(31.8) (468.7) (47.8) (0.250) 
(12) D 42.5 153.9 
-29.3 0.124 0.037 0.35 
(48.8) (773.0) (63.2) (0.322) (0.505) 
(13) S 56.7 594.2 
-315.0 0.049 0.36 
(37.6) (700.8) (400.6) (0.131) 
(14) D 56.4 590.4 
-314.4 0.048 0.004 0.36 
(58.5) (1169.2) (505.5) (0.160) (0.496) 
(15) S 38.7 
-9.359 
-0.007 0.32 
(29.3) (24.6) (0.255) 
(16) D -2.091 
-46.8 0.967 -0.819 0.33 
(42.9) (39.5) (0.737) (0.671) 
(17) S 39.2 
-82.2 0.062 0.32 
(30.3) (259.1) (0.208) 
(18) D 20.9 
-121.6 0.397 -0.175 0.35 
(41.7) 
! 
(282.3) (0.560) (0.399) 
(19) S 36.1 ' 
-0.011 0.038 0.31 
(28.7) (0.124) (0.248) 
(20) D -33.9 
-0.337 1.499 -1.229 0.25 
(56.5) 0.263 (1.037) (0.915) 
Static model with autoregresslve errors. 
 ^Nerlove Model with autoregresslve errors, 
c 
Standard errors of coefficients. 
A 
P < .05 
A A 
P < .01 
Table 5.8. - continued 
Equation Model 
Hog 
Corn 
Price 
Cattle 
Hog 
Price 
Time 
World 
Trade 
Dummy 
Total • 
Corn 
Prodn. 
Lagged 
Depend. 
Spring 
Farrow. 
R2 
(21) S 39.0 
(29.5) 
251.5 
(651.7) 
-0.038 
(0.307) 
0.32 
(22) D 21.7 
(43.4) 
182.9 
(718.5) 
0.326 
(0.557) 
-0.212 
(0.447) 
0.35 
(23) S 35.8 
(27.4) 
0.051 
(0.199) 
0.31 
(24) D 18.5 
(39.9) 
0.347 
0,529 
-0.161 
(0.384) 
0.34 
(25) S 38.7 
(28.3) 
192.1 
(419.1) 
0.32 
(26) D 30.4 
(38.0) 
30.8 
(621.9) 
0.148 
(0.399 
0.33 
(27) S 35.7 
(27.5) 
-0.021 
(0.999) 
0.31 
(28) D 30.1 
(31.3) 
-0.014 
(0.111) 
0.158 
(0.293) 
0.33 
(29) S 38.7 
(28.2) 
-8.961 
(19.1) 
0.32 
(30) D 32.8 
(32.6) 
-7.016 
(22.7) 
0.141 
(0.299) 
0.33 
(31) S 37.0 
(28.4) 
-69.3 
(246.9) 
0.31 
(32) D 32.3 
(31.4) 
-112.0 
(271.8) 
0.193 
0.300 
0.34 
(33) S 34.4 
(26.0) 
0.20 
(34) D 29.3 
(29.5) 
0.162 
(0.280) 
0.23 
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According to the results, it explains at least 20 percent of the variation 
in sow farrowings. 
The beef-hog price variable had a positive sign in almost all equa­
tions, which is inconsistent with economic logic. Beef cattle feeding 
probably is the chief competitive farm enterprise with hogs in the major 
hog-raising areas. According to theory, the realtive profitability of 
cattle and hogs should influence the number of sows farrowing. If the 
price farmers receive for beef cattle goes up relative to that for hogs, it 
is expected to encourage production of beef cattle and reduce sow farrow­
ings. Thus, a negative sign should be expected. However, except for some 
few instances, this variable is not significant at the five percent level 
of test. This tends to support the belief that hog producers do not look 
at the competitive position of beef cattle in their production decisions. 
Another possible explanation can be found in the increased specialization 
of the hog industry. Farmers do not seem to have enough flexibility to 
switch between the two enterprises. 
The "time" variable has a negative sign in almost all of the equations. 
If this variable is interpreted to reflect technological changes, then the 
negative sign does not appear to be consistent with the nature of the 
development in U.S. hog industry. There have been tremendous improvements 
in building facilities and equipment as well as in technical managerial 
skills. In addition, there have been changes in pork production methods. 
The time required to raise hogs to market weight has shortened over the 
years because of widespread adoption of new advances in swine nutrition, 
breeding and sanitation. Also, some producers now use a multiple farrowing 
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system where pigs may be farrowed several times each year, or in some cases 
during every month of the year. So these technological developments help 
increase the supply of hogs; hence, a positive sign for the "time" variable 
should be expected. However, since the variable also includes other time-
related variables beside technological changes, it is possible to end up 
with a negative sign. 
The war dummy variable has a positive sign in all equations except for 
a few. The positive sign indicates that there was increased wartime pro­
duction which might have resulted from patriotic motivations, etc. 
The total com production variable has a negative sign in some equa­
tions and positive in others. However, according to theory, the positive 
sign is more plausible. Corn is the main source of feed for hogs. 
Increased corn production should lead to lower corn prices; hence, more 
hogs will be raised. However, this variable is not significant at the five 
percent level in most of the equations. It must be noted that this 
variable can be ignored, since the effect of corn production on hog supply 
is reflected in the hog-corn price ratio. 
The spring farrowing variable is included in the fall equations. The 
variable shows a negative sign in all equations. The negative sign indi­
cates that increased sows farrowing in the spring leads to reduced farrow­
ing in the following fall. However, this does not seem plausible, since 
sows bred in the spring can be carried over in the fall to farrow. It is 
expected that the more sows that are bred and farrowed in the spring, the 
higher the probability of this carry-over. This variable is not signifi­
cant at the five percent level in most of the equations. 
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The world trade dummy variable shows a negative coefficient in most of 
the equations. The negative sign implies that sows farrowings declined 
during the upswing in the export demand for U.S. agricultural products. As 
explained earlier, this reduction might be the result of increased corn 
exports with subsequent higher corn prices. These higher corn prices are 
expected to reduce hog production. 
Thus, the hog-corn price is the only varible that shows consistent 
2 
results in terras of direction and magnitude. The R in most equations are 
low, and many of the variables are not significant at the five percent 
2 level of test. The author, in attempt to improve on the R and level of 
significance, investigates another model in which changes in the levels of 
the variables are considered instead of the levels themselves. This is a 
first difference model with independent errors. The first difference model 
is derived from equation 5.1 by defining all variables into the X subset 
and defining p = 1.0 and X=p=0. Where p, X and p are as defined on p. 15, 
equation 5.1 then reduces to: 
\ "it = %it.i + Vi 
1=1 1=1 
Rearranging terms we have 
\ »it - \t-l> + (5-4) 
1=1 
All the equations estimated under the static model with autoregressive 
errors are re-estimated under this model. The results are given in Tables 
5.9 to 5.16. 
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Table 5.9. Regression Results for United States Spring farrowings, 1940-
1959. Model 
Equation Hog 
Corn 
Price 
Cattle 
Hog . 
Price 
Time War 
Dummy 
Total 
Corn 
Prodn. 
R2 
(1) 224.4* 
(93.8)0 
1077.8 
(1203.3) 
-80.5 
(260.4) 
1040.7 
(844.7) 
0.012 
(0.694) 
0.98 
(2) 241.8** 
(80.1) 
797.9 
(1178.8) 
-89.1 
(246.3) 
0.98 
(3) 220.2** 
(75.6) 
1067.9 
(1124.3) 
1053.8 
(722.3) 
0.98 
(4) 252.4** 
(85.6) 
816.8 
(1177.9) 
0.269 
(0.607) 
0.98 
(5) 238.0** 
(77.2) 
784.7 
(1145.3) 
0.98 
(6) 191.8** 
(69.3) 
935.3 
(709.2) 
0.98 
(7) 227.1** 
(76.2) 
0.244 
(0.596) 
0.98 
(8) 218.2** 
(70.9) 
-83.9 
(241.9) 
0.98 
 ^First difference model with independent errors. 
 ^Standard errors of coefficients 
* 
P < .05 
** 
P < .01 
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Table 5.10. Regression results for United States Spring farrowings, 1960-
1977, Model 
Equation 
Hog 
Corn 
Price 
Cattle 
Hog 
Price 
Time 
World 
Trade 
Dummy 
Total 
Corn 
Prodn. 
R2 
(1) 83.1 
(39.6) 
1935.3 , 
(952.6)b 
36.7 
(145.1) 
-648.4 
(564.9) 
-0.327 
0.273 
0.98 
(2) 53.3 
(30.3) 
1210.7 
(722.6) 
-3.305 
(142.7) 
-0.182 
0.246 
0.97 
(3) 53.3 
(29.1) 
1213.5 
(684.7) 
-0.184 
(0.225) 
0.98 
(4) 56.9 
(29.3) 
1076.3 
(687.3) 
-36.1 
(133.3) 
0.96 
(5) 57.6* 
(28.2) 
1094.2 
(661.1) 
0.97 
(6) 27.6 
(23.7) 
-56.2 
(139.4) 
0.98 
(7) 223.9 
(578.9) 
-57.3 
(145.5) 
0.98 
(8) 23.8 
(25.6) 
493.4 
(606.8) 
-0.099 
(0.236) 
-0.258 
(0.239) 
0.97 
0.97 
 ^First difference model with independent errors. 
 ^Standard errors of coefficients. 
A 
F < .05 
263 
Table 5.11. Regression Results for North Central Spring farrowings, 1940-
1959, Model F® 
Equation 
Hog 
Corn 
Price 
Cattle 
Hog 
Price 
Time War 
Dummy 
Total 
Corn 
Prodn. 
R2 
(1) 184.4** 
(68.7)" 
753.4 
(881.2) 
-42.3 
(190.7) 
585.7 
(618.5) 
-0.108 
(0.508) 
0.99 
(2) 200.7** 
(56.9) 
611.4 
(836.6) 
-59.9 
(174.8) 
0.98 
(3) 189.1** 
(55.5) 
747.1 
(824.4) 
537.7 
(529.6) 
0.96 
(4) 200.3** 
(61.1) 
607.2 
(840.8) 
0.039 
0.433 
0.98 
(5) 198.2** 
(54.8) 
602.6 
(812.8) 
0.98 
(6) 169.3** 
(50.7) 
454.9 
(518.7) 
0.98 
(7) 181.5** 
(54.5) 
0.019 
(0.426) 
0.98 
(8) 182.7** 
(50.4) 
-55.9 
(172.1) 
0.98 
 ^First difference model with independent errors. 
 ^Standard errors of coefficients. 
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Table 5.12. Regression results for North Central Spring farrowings, 1960-
1977, Model 
Equation 
Hog 
Corn 
Price 
Cattle 
Hog 
Price 
Time War 
Dummy 
Total 
Corn 
Prodn. 
R2 
(1) 66.7* 
(31.4)% 
1493.1 
(756.1) 
28.3 
(115.2) 
-456.5 
(448.4) 
-0.296 
(0.217) 
0.98 
(2) 45.7 
(23.7) 
982.9 
(567.1) 
0.176 
(111.9) 
-0.194 
(0.193) 
0.97 
(3) 45.7 
(22.7) 
982.8 
(537.2) 
-0.194 
0.176 
0.98 
(4) 49.6 
(23.4) 
839.7 
(549.1) 
-34.8 
(106.5) 
0.98 
(5) 50.2* 
(22.6) 
856.9 
(528.9) 
0.98 
(6) 26.7 
(18.9) 
-50.4 
(110.9) 
0.96 
(7) 97.3 
(472.3) 
-53.2 
(118.6) 
0.97 
(8) 21.8 
(20.2) 
-0,126 
(0.186) 
0.95 
(9) 365.4 
(485.6) 
-0.258 
(0.191 
0.94 
 ^First difference model with independent errors 
 ^Standard errors of coefficients 
* P < .05 
Table 5.13. Regression results for United States Fall farrowings, 1940-1959, Model F^  
Equation 
Hog 
Corn 
Price 
Cattle 
Hog 
Price 
Time War 
Dummy 
Total 
Corn 
Prodn. 
Spring 
Farrow. 
Stat 
Tech R^  
(1) 148.7 180.2 -28.4 446.1 -0.461 -0.352 OLS 0.98 
(85. (1103.1) (187.5) (635.0) (0.476) (0.173) 
(2) 152.8 12.4 -35.4 -0.422 -0.309 OLS 0.98 
(83.5) (0155.8) (183.6) (0.463) (0.159) 
(3) 151.0 3.804 
-0.435 -0.307 OLS 0.98 
(80.2) (1017.9) (0.442) (0.153) 
(4) 124.2 -144.6 -59.2 -0.322 OLS 0.98 
(76.9) (1035.3) (180.6) (0.158) 
(5) 114.4 -34.9 380.5 -0.354 OLS 0.98 
(75.6) (1044.3) (607.9) (0.167) 
(6) 107.9 -629.7 -0.573 -0.495 OLS 0.98 
(87.9) (1098.4) (200.1) (0.505) 
(7) 107.9 -630.7 -5.222 -0.494 OLS 0.98 
(88.7) (1104.3) (636.5) (0.505) 
(8) 131.8* -60.9 -0.329* OLS 0.98 
(52.2) (174.2) (0.144) 
(9) 116.1* 384.6 -0.357* OLS 0.98 
(54.1) (575.2) (0.149) 
(10) 150.8* -0.434 -0.307* OLS 0.98 
(54.3) (0.421) (0.140) 
(11) 12{f.6** 
(49.9) 
-0.325* 
(0.139) 
0.98 
(12) 70.5 
(76.5) 
-849.3 
(1040.6) 
0.98 
(13) 142.4** 
(60.2) 
-0.553 
(0.464) 
0.98 
(14) 114.6 
(58.1) 
-33.3 
(195.4) 
0.98 
(15) 114.6 
(61.5) 
.44.9 
(621.2) 
0.98 
 ^First difference model with Independent errors, 
 ^Standard errors of coefficients. 
* 
P < .05 
ft A 
P < .01 
Table 5.14. Regression results for United States Fall farrowings, 1960-1977, Model F^  
Equations 
Hog 
Corn 
Price 
Cattle 
Hog 
Price 
Time 
World 
Trade 
Dummy 
Total 
Corn 
Prodn. 
Spring 
Farrow. 
RZ 
(1) 31.6 , 30.8 34.4 -62.7 -0.199 -0.275 0.98 
(56.6)h (1490.3) (154.3) (570.7) (0.252) (0.354) 
(2) 27.9 -73.8 30.9 -0.194 -0.264 0.97 
(43.6) (1093.6) (144.1) (0.234) (0.321) 
(3) 27.6 -91.7 -0.181 -0.268 0.96 
(41.9) (1046.1) (0.218) (0.308) 
(4) 37.3 187.8 1.545 
-0.325 0.98 
(41.5) (1032.5) (137.7) (0.309) 
(5) 35.1 122.9 35,9 -0.317 0.99 
(52.4) (1363.9) (517.9) (0.329) 
(6) 16.9 -598.8 37.4 -0.238 0.96 
(40.9) (875.1) (141.9) (0.226) 
(7) 11.4 -752.2 98.7 -0.214 0.95 
(47.9) (1066.7) (499.9) (0.225) 
(8) 31.8 -2.458 -0.294 0.96 
(27.2) (130.8) (0.247) 
(9) 31.1 67.0 -0.299 0.97 
(27.5) (371.9) (0.247) 
(10) 30.3 -0.175 -0.284 0.98 
(26.5) (0.199) (0.238) 
37.3 
(39.7) 
31.8 
(26 .2 )  
25.8 
(38.6) 
38.4 
(26.0)  
40.1 
(26.7) 
40.1 
(26.9) 
185.9 
(979.3) 
-418.7 
(815.2) 
14.0 
(131.9) 
14.8 
(375.5) 
 ^First difference model with independent errors. 
 ^Standard errors of coefficients. 
-0.186 
(0.202) 
-0.325 
(0.296) 
-0.293 
(0.236) 
0.98 
Table 5.15. Regression results for North Central region fall farrowings, 1940-1959, Model 
Equation 
Hog 
Corn 
Price 
Cattle 
Hog 
Price 
Time 
War 
Dummy 
Total 
Corn 
Prodn. 
Spring 
Farrow. 
R2 
(1) 103.6 181.0 11.7 229.1 -0.276 -0.336* 0.98 
(55.3)t (700.6) (119.1) (400.8) (0.303) (0.148) 
(2) 105.1 96.5 7.967 -0,257 -0.308* 0.98 
(53.8) (666.9) (115.8) (0.293) (0.136) 
(3) 105.5 98.4 -0.255 -0.309* 0.98 
(51.6) (642.1) (0.279) (0.130) 
(4) 88.4 6.335 -6.719 -0.321* 0.98 
(49.9) (653.6) (113.7) (0.134) 
(5) 85.9 69.3 189.9 -0.345* 0.98 
(48.9) (659.7) (381.3) (0.141) 
(6) 63.8 -381.9 33.9 -0.329 0.98 
(57.7) (720.9) (131.3) (0.331) 
(7) 66.8 -394.7 -83.9 -0.309 0.98 
(58.3) (725.4) (418.1) (0.332) 
(8) 88.1** -6.647 -0.321* 0.98 
(33.5) (109.6) (0.121) 
(9) 82.3* 181.9 -0.339** 0.98 
(34.4) (361.1) (0.126) 
(10) 99.7** -0.248 -0.303* 0.98 
(34.6) (0.267) (0.119) 
(11) 87.7** 
(31.9) 
-0.320** 
(0.117) 
0.98 
(12) 41.0 
(50.2) 
-520.3 
(683.4) 
0.98 
(13) 66.4 
(38.0) 
12.4 
(128.1) 
0.98 
(14) 71.0 
(40.2) 
-108.7 
(406.1) 
0.98 
(15) 85.5* 
(39.5) 
-0.352 
(0.305) 
0.98 
 ^First difference model with independent errors. 
 ^Standard errors of coefficients 
* 
P < .05 
Table 5.16. Regression results for North Central region Fall farrowings, 1960-1977, Model 
Equation 
Hog 
Corn 
Price 
Cattle 
Hog 
Price 
Time War 
Dummy 
World 
Trade 
Dummy 
Total 
Corn 
Prodn. 
Spring 
Farrow. 
R? 
(1) 11.2 51.8 25.9 169.7 -0.136 -0.354 0.98 
(47.7)^  (1219.8) (130.2) (130.2) (0.212) (0.345) 
(2) 21.1 330.8 35.3 -0.153 -0.395 0.99 
(36.7) (882.9) (122.2) (0.198) (0.312) 
(3) 20.7 308.5 -0.139 -0.399 0.97 
(35.2) (845.3) -0.184) (0.299) 
(4) 28.2 514.6 11.9 -0.443 0.98 
(34.9) (835.9 (116.4) (0.300) 
(5) 12.9 86.2 241.6 -0.378 0.99 
(43.6) (1106.2) (436.6) (0.319) 
(6) -10.1 -730.6 355.6 -0.149 0.98 
(41.3) (918.0) (430.3) (0.194) 
(7) 12.4 0.173 -0.352 0.96 
(23.1) 1 (112.0) (0.254) 
(8) 10.0 264.7 -0.363 0.96 
(22.7) (308.9) (0.246) 
(9) 11.0 -0.159 -0.342 0.96 
(22.4) (0.170) (0.245) 
(10) 27.8 500.4 -0.444 0.99 
(33.3) (792.5) (0.288) 
12.4 
(22.3) 
15.6 
(33.9) 
17.8 
( 2 2 . 6 )  
19.3 
(23.3) 
17.5 
(22.9) 
-113.5 
(717.1) 
15.3 
(115.1) 
239.9 
(321.2) 
^ First difference model with independence errors. 
^ Standard errors of coefficients. 
-0.352 
(0.244) 
-0.169 
(0.175) 
0.99 
0.98 
0.97 
0.96 
0.98 K) 
N3 
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Here again, it is impossible to discuss each equation; however, the 
reader can see that there is not much change in the performance of the 
independent variables in terms of significant coefficients. On the other 
2 hand, there is marked improvement in the R s (coefficients of determina­
tion) . The reader must be cautioned that this model assumes independent 
errors which might not be the case. The errors might be correlated. 
Before leaving this section of the study, the author wants to empha­
size the fact that the hog-corn price ratio appears to be the main, if not 
the only, explanatory variable for the number of sows farrowed in both 
spring and fall for United States as a whole and its North Central region. 
This conclusion goes for both the 1940-1959 period and the 1960-1977 
period. Also, the frequent insignificance for most of the variables might 
be due to the shortness of the time series. 
Comparisons of Farrowing Elasticities Over Time 
The results presented in Tables 5.1 to 5.16 may serve usefully in 
prediction; however, the main objective of the author is to make compari­
sons of supply elasticities between time periods. 
Elasticity of supply is defined as the percentage change in quantity 
associated with a one-percent change in price. Equation 5.5 gives the 
various mathematical formulas used in computing the elasticity of supply. 
g _ Percentage change in quantity 
s Percentage change in price 
^ P IQ P 
Ap * Q 3p * Q 
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In this study the last formula (-^ x is used in computing elastici­
ties. All elasticities are evaluated at the means of the variables. 
The supply elasticities presented in this section measure the percent­
age change in the number of farrowings associated with a one-percent change 
in the average hog-to-corn price at breeding time. The supply elasticities 
are calculated from two equations in the results. The first equation is 
where output (in terms of litter farrowed) is expressed as a function of 
the hog-corn price only. The second equation is where output is expressed 
as function of hog-corn price ratio and beef-hog price ratio. The two 
equations are considered for comparison purposes. The elasticities are 
computed from both the nonlinear static model with autoregressive errors 
(Model S) and the first difference model with independent errors (Model F). 
For the purpose of easy reference,the equations involved in the 
elasticity computations are reproduced below from Tables 5.1 to 5.16 where 
represents output or litter farrowed 
^ represents the hog-corn price 
and 
represents the beef-hog price. 
The author presents first the equations in which output is expressed as a 
function of both hog-corn price and beef-hog price, t values of coeffi­
cients are in parentheses. The estimates of the elasticities of supply 
response are given in Table 5.17. As mentioned earlier, Model S is a 
static model with autocorrelated errors, while Model F is a first 
difference model with independent errors. 
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Equations for Spring Farrowings 1940-1959 
Model S United States (U.S.) 
Yj. = 1761-6 + 215-8 *|^ + 384'3 = 0.44 (5.6) 
(2-239) (0-302) 
Model S North Central (N.C.) 
= 1581*6 + 177-3 + 311*4 = 0*41 (5.7) 
(2-490) (0-356) 
Model F U.S. 
Y^ = 238-0 **^ + 784-7 = 0.98 (5.8) 
t Pc Pn 
(3-083) (0-685) 
Model F N.C. 
Y = 198-2 + 602-6 R^ = 0-98 (5.9) 
t Pc Ph 
(3*617) (0-741) 
Equations for Spring Farrowings 1960-1977 
Model S U.S. 
Y^ = 3480-2 + 61-6 *|| + 1685*5 R^ = 0-54 (5.10) 
(2-033) (3-931) 
Model S N.C. 
Y = 2744-0 + 47-7 + 1336*8 ' R^ = 0*49 (5.11) 
t Pc Ph 
(1-807) (3-577) 
Model F U.S. 
Y =57-6*1^+1094-2!^ R^ = 0-97 (5.12) 
t Pc Ph 
(2:043) (1-620) 
Model F N.C. 
Y = 50-2 + 856-9 R^ = 0-98 (5.13) 
t Pc Ph 
(2-221) (1-620) 
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Equations For Fall Farrowings 1940-1959 
Model S U.S. 
Y = 3577-4 + 131-1 + 196*2 = 0.38 (5.14) 
(1.700) ' (0.235) 
Model S N.C. 
= 1639-3 + 123-0 + 507-1 = 0-39 (5.15) 
(2-536) (0-966) 
Model F U.S. 
Y = 70-5 1^ - 849-3 R^ = 0-98 (5.16) 
(0.922)C (0816)^" 
Model F N.C. 
Y = 41-0 - 520-3 1^ = 0-98 (5.17) 
(0-817r (0-76l)^c 
Equations for Fall Farrowings 1960-1977 
Model S U.S. 
Y^ = 4911-2 + 56-9 |^ + 14-5 R^ = 0-37 (5.18) 
(1-626) (0-028) 
Model S N.C. 
Y. = 3728-4 + 38-7 + 192.1 R^ = 0-32 (5.19) 
^ (1-367) (0-458)^" 
Model F U.S_ 
i;. a _ , 
,Pc " ,sPh 
Y = 25-8 - 418-7 Ir R^ = 0.98 (5.20) 
^ (0-668) (0-514) 
Y = 15-6 1^ - 113-5 R^ = 0-98 (5.21) 
^ (0-460)C (0-158)^" 
The supply elasticities computed from equations 5.6 through 5.21 are 
summarized in Table 5.17. 
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Table 5.17. Elasticities of Supply Respons 
Equations 5.6 to 5.21 
e Computed from Farrowing 
Equation Area 
Time Farrowing 
Period Period Model 
Elasticity of 
Supply Response 
5.6 U.S. 1940-59 Spring S 0-35 
5.7 N.C. 1940-59 Spring S 0-38 
5.8 U.S. 1940-59 Spring F 0-39 
5.9 N.C. 1940-59 Spring F 0 43 
5.10 U.S. 1940-77 Spring S 0-16 
5.11 N.C. 1960-77 Spring S 0-16 
5.12 U.S. 1960-77 Spring F 0-15 
5.13 N.C. 1960-77 Spring F 0-17 
5.14 U.S. 1940-59 Fall S 0-31 
5.15 N.C. 1940-59 Fall S 0-43 
5.16 U.S. 1940-59 Fall F 0-17 
5.17 N.C. 1940-59 Fall F 0-14 
5.18 U.S. 1960-77 Fall S 0-16 
5.19 N.C. 1960-77 Fall S 0-14 
5.20 U.S. 1960-77 Fall F 0-07 
5.21 N.C. 1960-77 Fall F 0-06 
The author now presents the equations in which output is expressed as 
a function of only the hog-corn price. Again, t-values are in parentheses. 
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Equations for Spring Farrowings 1940-1959 
Model S U.S. 
Ph 9 
Y = 5982-2 + 177.7 ^ R = 0-25 (5.22) 
(1.720)?= 
Model S N.C. 
= 4450-6 + 145.6 = 0.22 (5.23) 
^ (2-157) 
Model F U.S. 
Y^ = 214-9 R^ = 0-98 (5.24) 
(3-137) 
Model F N.C. 
Y^ = 180-6 *1^ R^ = 0.98 (5.25) 
T (3-708) 
Equations for Spring Farrowings 196Q-r77 
Model S U.S. 
Y = 5980-6 + 27-8 R^ = 0-23 (5.26) 
t (0.6815= 
Model S N.C. 
Y = 4727-2 + 20-9 R^ = 0.21 (5.27) 
t (0.618fc 
Model F U.S. 
Y, = 27.9 1^ R^ = 0.96 (5.28) 
t Pc 
(1.213) 
Model F N.C. 
Y = 26-9 1^ R^ = 0-96 (5.29) 
' (1-462;° 
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Equations for Fall Farrowlngs 1940-1959 
Model S U.S. 
PVi 9 
3905-7 + 121-8 R = 0-27 (5.30) 
^ (1-894)" 
Model S N.C. 
Y = 2487-9 + 98-9 R^ = 0-25 (5.31) 
^ (2-383)^c 
Model F U.S. 
Y = 112-9 *1^ R^ = 0-98 (5.32) 
(2-034) 
Model F N.C. 
Y = 67-1 R^ = 0-96 (5.33) 
t (1.84)P: 
Equations for Fall Farrowinss 1960-1977 
Model S U.S. 
Y = 4934-1 + 56-5 R^ = 0-27 (5.34) 
t Pc 
(1-771) 
Model S N.C. 
Y = 4033-1 + 34-4 R^ = 0-20 (5.35) 
t (1.323)P= 
Model F U.S. 
Y = 40'3 ^  R^ = 0-96 (5.36) 
(l-562)Pc 
Model F N.C. 
Y = 19"5 1^ R^ = 0-96 (5.37) 
t (0-867)2= 
The supply elasticities computed from equation 5.22 through 5.37 are 
summarized in Table 5.18. 
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Table 5,18. Elasticities of Supply Response Computed from Farrowing 
Equations 5.22 to 5.37 
Time Farrowing Elasticity of 
Equation Area Period Period Model Supply Response 
5.22 U.S. 1940-59 Spring S 0-29 
5.23 N.C. 1949-59 Spring S 0-31 
5.24 U.S. 1940-59 Spring F 0-35 
5.25 N.C. 1940-59 Spring F 0"39 
5.26 U.S. 1960-77 Spring S 0-07 
5.27 N.C. 1960-77 Spring S 0'08 
5.28 U.S. 1960-77 Spring F 0*07 
5.29 N.C. 1960-77 Spring F 0-09 
5.30 U.S. 1940-59 Fall S 0-29 
5.31 N.C. 1940-59 Fall S 0-34 
5.32 U.S. 1940-59 Fall F 0-27 
5.33 N.C. 1940-59 Fall F 0-23 
5.34 U.S. 1960-77 Fall S 0-16 
5.35 N.C. 1960-77 Fall S 0-12 
5.36 U.S. 1960-77 Fall F 0-11 
5.37 N.C. 1960-77 Fall F 0-07 
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For both the United States and North Central region, the point esti­
mates of Table 5.17 reveal higher elasticities of supply response in the 
1940-59 period than in the 1960-1977 period. This is the case for both 
spring and fall farrowings. Technological change with accompanying 
increased specialization appears especially important in explaining shifts 
in "price responsiveness". The decreased elasticity of supply response 
implies that, as hog prices fall, producers restrict hog production less 
than formerly. On the other hand, when hog prices rise, they also expand 
production less than formerly. With technological advancements, as stated 
earlier, specialized equipments, buildings and managerial skills are 
developed for specific enterprises. The specialization prevents producers 
from shifting between enterprises. 
Another possible explanation for the reduction in the elasticity of 
supply response might be the perhaps favorable capital position of many 
large hog producers. Due to their favorable cpaital position, they are 
able to withstand periods of low price in hope of future higher prices. 
Hence, they vary their production very little with changes in prices. 
Table 5.18 presents the elasticities of supply response computed from 
farrowing equations 5.22 to 5.37. The point estimates once again reveal 
higher elasticities of supply response in the 1940-1959 period than in the 
1960-1977 period. This revelation holds true for both United States and 
the North Central region, spring and fall farrowings. Thus, the elastici­
ties of supply response computed from both equations support the hypothesis 
of a decrease in the supply elasticity for hogs. 
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Farrowing Analysis From a Model Using Expected Prices 
In the preceding analysis, it is assumed that hog producers, in plan­
ning hog farrowings for year t, react to prices prevailing in year t-1, 
i.e., at breeding time. However, an alternative hypothesis is that hog 
producers react, not to the price at breeding time, but rather to the price 
they expect when the hogs are to be sold. Nerlove points out that expected 
prices may depend only to a limited extent on last year's price. He pro­
poses a simple model representing expected price as a weighted moving 
average of past prices, where the annual weights decline going backward in 
time. The procedure of representing expected price by price lagged one 
year then, is a special case of this general hypothesis in which the weight 
attached to last year's price is one, and the weight attached to all other 
past prices is zero. Nerlove assumes the simple model in equation 5.38. 
their expected price in proportion to the error they made in predicting 
last year's price. This hypothesis, advanced by Nerlove, is stated mathe­
matically in equation 5.39. The term g is called the coefficient of expec-
Variable is output in year t, p* is the expected price for year t, and 
U is a random residual. One possible hypothesis is that farmers revise 
(5.38) 
tation. Equation 5.39 is solved for p* to give equation 5.40. 
(5.41) 
(5.40) 
(5.39) 
Y^. = (agB) + (aig)Pt_i + (l-6)Y^_i + v^ (5.42) 
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Since the relationship in equation 5.38 is valid for year t-1 as well as 
year t, all time subscripts are changed to t-1, and equation 5.38 is solved 
for p*_^ in equation 5.41. Substituting p* ^ from equation 5.41 into equa-
equation 5.38 results in equation 5.42. Equation 5.42 expresses output as 
a function of last year's price and quantity while v^ is a new residual 
term. The coefficients of equation 5.42 are estimated by least squares, 
and from these estimates are derived the estimates of a^ and a^ in equation 
5.38 and the coefficient of expectation, g. 
In this study, a similar but somewhat more complex model is used in 
deriving the response of farrowings to expected prices. In addition to the 
expected price of the single commodity (hogs), it is desirable to include 
expected prices of the main inputs and alternative products. Thus, prices 
for corn (Pc) and beef cattle (Pb) now enter the model rather than hog 
prices along. As indicated by previous results, producers apparently re­
spond to the hog-corn price ratio and the beef cattle-hog price ratio 
Thus, the model illustrated in equation 5.46 expresses output (the 
number of farrowings in year t) as a function of these two price ratios 
expected to prevail when the pigs are sold. 
The expectational model for each price ratio is shown in equations 
5.44 and 5.45; it is the same model assumed in equation 5.39 for a single 
price: Producers are assumed to revise their expected price ratios in pro 
portion to the error they made in predicting last year's ratios. 
tion 5.40, and the resulting expression for p* from equation 5.40 into 
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(5.44) 
(5.43) 
(5.45) 
Of course, other expectatlonal patterns might be hypothesized. To keep the 
computations manageable, the same coefficient of expectation (g) is assumed 
for both the hog-corn price ratio and the beef cattle-hog price ratio. 
Starting from the model indicated by equations 5.43, 5.44, and 5.45 an 
algebraic transformation explained in Appendix B yields equation 5.46, 
whose coefficients are fitted by least squares. 
In addition, this model is estimated with the assumption that errors 
are autocorrelated. 
Besides the two price ratios used in deriving the model, other 
variables are included in the model in alternative equations for forecast­
ing purposes. The results of the regression equations are given in Tables 
5.1 to 5,8 labelled as Model D. 
As can be seen from the tables, the overall performances of the 
variables in terms of levels of significance are not very different from 
those obtained using the static model with autoregressive errors. The only 
exception is the hog-corn price variable. This variable is more signifi­
cant in more equations than is the case in the previous models. For 
example, it is significant in all equations for United States Spring 
\ = age + a + (1-6) + V; (5.46) 
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farrowings, 1940-1959 at five percent level. This is the case also for 
North Central region Spring farrowings, 1940-1959. 
However, there is not much difference in performance of this variable 
for Spring farrowings 1960-1977 and also the fall farrowings for both time 
periods. 
This Nerlove model with autoregressive errors, however, gives higher 
2 R in all equations than the static model with autoregressive errors but 
2 lower than R from the first difference model with independent errors. 
Elasticities of Supply from a Model Using Expected Prices 
The supply elasticities presented in this section again measure the 
percentage change in the number of farrowings associated with a one percent 
change in average hog-to-corn price at breeding time. Since the hog-to-
corn price ratio variable again appears to be the main significant variable 
is estimating hog supply response, the elasticities are computed from this 
equation. However, as in the case with the static model, elasticities are 
also computed from the equation in which output is expressed as a function 
of hog-corn price ratio and beef-hog price ratio. This is purely for com­
parison purposes. 
Once again, the equations involved in the elasticity computations are 
summarized below. T-values are in parentheses (* and ** are significant 
levels, as explained earlier). 
Equations for Spring Farrowings 1940-1959 United States 
Y = — 1665*5 + 306*2 - 1043 + 0*700 t—1 R = 0*56 (5.47) 
t Pc Ph 
(3*206) (1-154) (3*665) 
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**Ph **Y 2 
Yj. = 1795-3 + 307-9 ^+ .700 t-1 R = 0-56 (5.48) 
(3.380) (3-804) 
North Central (N.C.) 
Y =- 986-4 + 238.5 - 47-9 + 0-644**^-1 ^ = 0-53 (5.49) 
t Pc Pn 
(3-487) (0-077) (3-188) 
Y = - 1031-6 + 239-0 + 0-643**^t-l = 0-53 (5.50) 
t Pc 
(3-638) (3-297) 
Equations for Spring Farrowings 1960-1977 U.S. 
Y = 3143-5 + 61-5 — + 1520-0 + 0-077 Y^ , R^ = 0-56 (5.51) 
t Pc Ph t-1 
(1-898) (1.648) (0-178) 
Y^ = 670-8 + 70-2 *|^ + 0-703**^t-l R^ = 0-46 (5.52) 
(2-029) (3-210) 
N.C. 
Y = 1224-9 + 57-3 ||-+ 759-7 ^  + 0-389-Y^ ^ R^ = 0-54 (5.53) 
t Fr pn t-i 
(2-010) (1-133) 
Y = 96-9 + 63-5 + 0-759**^t-l R^ = 0-50 (5.54) 
t Pc 
(2-252) (3-498) 
Equations for Fall Farrowings 1940-1959 U.S. 
Y = 2740-3 + 124-1 210-3^^^^^ 0-239Y^_^ ^ o-37 (5.55) 
t Pc 
(1-413) (0-236) (0.952) 
Y = 2447-5 + 133-3 ^  + 0-226 Y^ . R^ = 0-27 (5.56) 
t Pc t-1 
(1-749) (0-958) 
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N.C. 
Y = 1433-0 + 112-6 + 283-1 §• + 0-150 , 
t Pc Ph t-1 
R = 0-31 (5.57) 
(1-724) (0-443) 
Y_ = 1715-1 + 96-7 + 0-209 Y^ , 
t Pc t-1 
(1-821) (0-823) 
R = 0-30 (5.58) 
Equations for Fall Farrowlngs 1960-1977 
U.S. 
Y^ = 3623-7 + 33-7 - 512-3 - 0-393 Y^ . R^ = 0-35 (5.59) 
t Pc Ph t-1 
(0-814) (0-749) (1-163) 
Y = 3658-9 + 50-0 + 0-235 Y^ , R^ = 0-33 (5.60) 
t Pc t-1 
(1-441) (0-907) 
N.C. 
Y = 3379-9 + 30.4 ^  + 30-8 + 0*148 Y^ ^ R^ = 0-33 (5.61) 
t Pc Pn t-1 
(0-800) (0-049) (0-371) 
Y = 3373-9 + 29-3 |^ + 0-162 Y^ , R^ = 0-23 (5.62) 
t Pc t-1 
(0-993) (0-579) 
The supply elasticities computed from the equations in which output is 
expressed as a function of hog-corn and beef-hog prices are presented in 
Table 5.19. These are also computed at the means of the data series. 
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Table 5.19. Elasticities of Supply Response Computed From Nerlove's 
Dynamic Model With Output as a Function of Hog-Corn and 
Beef-Hog Prices and Corresponding Expectation Coefficients 
Area 
Time 
Period 
Farrowing 
Period g 
Elasticity of 
Supply Response 
U.S. 1940-1959 Spring 0.300 
(3.665)* 
0.50 
U.S. 1960-1977 Spring 0.932 
(0.156) 
0.16 
N.C. 1940-1959 Spring 0.356 
(3.188) 
0.51 
N.C. 1960-1977 Spring 0.611 
(1.000) 
0.19 
U.S. 1940-1959 Fall 0.761 
(0.952) 
0.30 
U.S. 1960-1977 Fall 1.393 
(1.163) 
0.09 
N.C. 1940-1959 Fall 0.850 
(0.512) 
0.39 
N.C. 1960-1977 Fall 0.852 
( 0 . 3 7 1 )  
0.11 
^ t-values are in parentheses. 
The supply elasticities computed from the equation in which out­
put is expressed as a function of hog-corn price ratio are also presented 
in Table 5.20. 
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Table 5.20. Elasticities of Supply Response Computed from Nerlove's 
Dynamic Model with Output as a Function of Hog-Corn Price 
Only and Corresponding Expectation Coefficient 
Area 
Time 
Period 
Farrowing 
Period a 
Elasticity of 
Supply Response 
U.S. 1940-1959 Spring 0.300 
(3.804) 
0.50 
U.S. 1960-1977 Spring 0.298 
(3.205) 
0.19 
N.C. 1940-1959 Spring 0.357 
(3.297) 
0.51 
N.C. 1960-1977 Spring 0.241 
(3.498) 
0.21 
U.S. 1940-1959 Fall 0.774 
(0.958) 
0.32 
U.S. 1960-1977 Fall 0.765 
(0.907) 
0.14 
N.C. 1940-1959 Fall 0.791 
(0.823) 
0.37 
N.C. 1960-1977 Fall 0.838 
(0.578) 
0.11 
The point estimates of supply response elasticities in both tables 
5.19 and 5.20 are also consistent with the hypothesis of a decreased elas­
ticity overtime for both Spring and Fall farrowings. This observation 
holds true for both the U.S. and the North Central region. 
The elasticities of supply form this model, i.e., model with expected 
prices differ in magnitude from those based on lagged prices (compare 
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Tables 5.17 with 5.19 and also Table 5.18 with 5.20). This difference 
in magnitude makes the assumption that farmers closely identify expected 
price with last year's price questionable. 
A coefficient of expectation (3) of 1.0 implies that the expected 
price in yeat t is identical with the observed price in year t-1, i.e., 
n = Vr 
The coefficient of expectation for fall farrowings does not differ 
significantly from 1.0 at five percent level of test. These results can be 
observed from both Tables 5.19 and 5.20. These lend support for the propo­
sition that prices and quantities of hogs are generated by a cobweb mechan­
ism. Specifically, support is provided for the crucial condition that, for 
the Cobweb Theory to be applicable, producers must base future output on 
current prices. However, the coefficient of expectation for spring farrow­
ings do differ significantly from 1.0 except U.S. 1960-1977 and N.C. 1960-
1977 in Table 5.19. This refutes the Cobweb Theory of production for hogs 
and lends support for the proposition of the use of some expected prices in 
farmers' farrowings decisions. 
From the results above, it seems that hog producers use different de­
cision mechanisms for spring and fall seasons. Apparently, lagged prices 
are used for fall farrowings while expected prices are used for spring 
farrowing decision. However, until recent years, spring farrowings have 
been the main pig crop with the fall pig crop being secondary. As stated 
earlier, some sows bred in the spring are merely carried over and farrow in 
the fall. This implies that the farmers' success position is greatly 
influenced by the spring pig crop. Hence, spring farrowing decisions are 
more crucial to the farmer than those in the fall. 
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Nerlove also hypothesizes that the values of g ordinarily is less than 
1.0, since farmers are noted for the strength of their convictions and thus 
will revise their future price expectations by only some fraction of the 
error made. 
The author cautions that the importance of spring as a farrowing 
season relative to fall has been declining over the years as stated in 
Chapter IV. Technological advancements have made it possible for year-
round breeding. Hence, seasonal analysis of the hog enterprise like this 
one will soon be obsolete. This is apparent if one compares the farrowing 
equations of 1940-1959 with those of 1960-1977. In general, better results 
are got for the seasonal analysis for the 1940-1959 period than for 1960-
1977. 
Analysis of Marketing Weights 
As mentioned previously, the total liveweight of hogs slaughtered in 
the United States is a direct function of the number of hogs slaughtered 
and their average slaughter weight. Numbers of hogs marketed are deter­
mined primarily by the number of sows farrowing in previous periods and 
secondarily by a technological factor, number of pigs saved per litter. 
The number of pigs saved can be predicted with reasonable accuracy. Fluc­
tuations about the long-time trend in the number of pigs saved per litter 
appear to be related primarily to exogenous factors such as weather and 
disease. The preceding analysis of spring and fall farrowings, then, is 
important from the standpoint of forecasting; major changes in future hog 
marketings can be predicted from changes in the number of sows farrowings. 
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Also, within the entire hog supply process, the most important changes in 
price responsiveness over time are expected to result from decisions on the 
number of sows to farrow. 
The second major element determining total hog supplies is average 
marketing weight. To accurately forecast the total liveweight of hogs 
supplied, some notion is required of the responsiveness of marketing 
weights to price and other factors. Average marketing weights are deter­
mined jointly with influences prevailing within the slaughter period, such 
as prices for hogs, other livestock and feed. To aid in forecasting, 
however, an attempt is made to estimate hog marketing weights from prede­
termined variables alone. The variables used, as is explained in detail 
below, including number of pigs saved in the preceding period, total corn 
production and "time". Estimates of the hog marketing weights are then 
used in the analysis. 
Because hog prices and marketing weights are to some extent jointly 
determined, simultaneous equations appear to be an appropriate technique 
for investigating their interrelationship. While this type of analysis may 
be of limited value in prediction, it should provide useful estimates of 
the within-marketing-period elasticities of supply. The following analysis 
is an attempt to isolate the extent to which farmers respond, within the 
production year, to price by varying marketing weights alone. The analysis 
is done for only the United States as a whole due to lack of monthly data 
on some of the variables for the North Central region. 
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Three Equation Results for the Six-Month Marketing Period, August 1st to 
February 1st 
August 1st to February 1st represents the period during which most of 
the spring pig crop moves to slaughter. The following three-equation model 
is designed to measure the extent to which the average marketing weight, 
and hence total slaughter, during the period is influenced by hog prices 
within the period. Variables in the model 
Q = 
^11 ^12^1 ^13^2 + + Ui 
(5.63) 
Q = 
^21 + bggP + bggZ + "l 
(5.64) 
p = 
^31 + b,2Q + + %3 
are expressed in logarithms and defined for each period as follows: 
Q = Total liveweight of hogs slaughtered under federal inspection, 
United States. August 1, year t, to February 1, year t+1 (in 
units of 100,000,000 lbs.). 
= Number of pigs saved from spring pig crop, United States, year t 
(in units of 1,000 head). 
Xg = Total corn produced in the United States, year t (in units of 
1,000 tons). This variable is classed as predetermined on the 
basis of being a current variable determined outside of, or 
exogenous to, the model. 
Xg = Time, where "time" takes values from 1 to N. (N is the number of 
years in the period investigated.) 
P = This is a price variable. Two different forms of this variable 
are used. The first is the average price of hogs (in dollars per 
cwt) received by farmers from August 1, year t, to February 1, 
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year t+1. United States divided by the Index of Prices received 
by Farmers for Livestock and Livestock Products (1967=100); 
United States, during the same period. 
The second form is the hog-corn price ratio for the United 
States in the same period. For the distinction purpose, the 
second form will be identified as P^ (subscript r stands for 
"ratio"). 
The two forms are considered to compare the effect of feed 
prices, mainly corn prices on the marketing weight of hogs. 
Y = Per capita disposable personal income (in dollars), average of 
last two quarters, year t, United States, divided by the Index of 
Consumer Prices (1967=100), average of last two quarters, year t, 
United States. 
U^ = (i = 1, 2, 3) - Random residuals 
Equation 5.71 provides an estimate of Q(Q = Z) based on predetermined 
variables X^, X^, and Xg. That is, at the beginning of the marketing 
period (August 1) an estimate can be made of hog slaughter based on 
variables determined in advance of the marketing period. The predicted 
quantity (Q = Z) for each year then is included as a predetermined variable 
in equation 5.64. The variable Z estimates the general level of hog 
slaughter (Q) expected during the marketing period. Deviations from the 
general level of Q are caused primarily by changes in average marketing 
weights, which in turn are influenced by hog prices (P) within the market­
ing period. Thus, since the variables are in logarithmic form, the coeffi­
cient of 9(^22) niay be interpreted as the elasticity of supply. Of course. 
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1)22  ^different type of elasticity than those presented earlier. Pre­
vious elasticity estimates indicated relationship between sow farrowings 
and hog prices prevailing at or before breeding time several months prior. 
Supply elasticities in the present analysis relate liveweight hog slaughter 
(Q) to hog prices (P) prevailing at the time of slaughter. 
Since equation 5.63 expresses Q as a function of predetermined 
variables, it is estimated by least squares. However, equations 5.64 and 
5.64 each involve two endogenous variables (P and Q); thus, they are esti­
mated by simultaneous equations. Since both equations are just-identified 
(ja** = G - 1) , their coefficients are derived by the method of reduced 
forms. ^ 
Appendix C indicates an algebraic solution for this simple system, 
using the reduced-form equations. Equations 5.66, 5.67 and 5.68 are esti­
mated for the August 1st to February 1st marketing period from 1940-1959. 
In these estimates the price variable is defined as the average price of 
hogs deflated by index of prices received by farmers for livestock and 
livestock products. T-values are in parentheses. 
Q = Z = 0-76 + 0-97X + 0-17X + O'SOXg R" = 0-89 (5.66) 
(2-714) (2.3107 (1-716% 
Q = 0-38 + 0.06P +0.94Z: Supply (5.67) 
p = 1*62 - 0*76Q = 0"66Y: Demand (5.68) 
The two simultaneous equations 4.64 and 5.65 are a "complete" system 
(i.e., the number of endogenous variables equals the number of equations). 
For either equation 5.64 or 5.65, K** = 1 and G = 2. Hence, K** = G - 1, 
the just-identified criterion. 
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All the variables in equation 5.66 are significant at five percent level 
except for the time variable. The positive sign for variable indicates 
that the number of pigs saved is positively related to total liveweight of 
hogs slaughtered. The total corn production is also shown to be positively 
related. Greater corn production means cheaper feed prices; hence, farmers 
can afford to feed to heavier weights before slaughtering, everything else 
being equal. 
2 
The R is 0*89, which means that a relatively high proportion of the 
variation in Q is associated with predetermined variables. This result is 
consistent with the earlier hypothesis that producers vary total slaughter 
relatively little once hog numbers are established (i.e., after farrow-
ings). Subsequent changes in total slaughter through variation in market­
ing weights are expected to be considerably less important. Thus, the 
elasticity of supply 0^22 ~ 0'06) is positive but small in magnitude. The 
negative sign for the income variable is not consistent with economic 
logic, since pork is assumed a normal good. Equations 5.69 and 5.70 are 
the estimates for the same period using the hog-to-corn price ratio. 
Q = - 0-76 + 0-08 + 1-06 Z: Supply (5.69) 
= 12*18 - 0«81Q + 0"55Y: Demand (5.70) 
In comparing the two forms of the price variable, it is seen that the 
elasticity of supply is 0*08 for P^, which is higher than the 0*06 using P. 
This implies that the marketing weight is more responsive to the hog-corn 
price ratio. 
All variables have signs which are consistent with economic logic. 
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Equations 5.71, 5.72 and 5.73 are estimated for the August 1 to 
February 1 marketing period for 1960-1977 
Q = Z = 0-94 + - 95X^ + 0-16X2 0-40X2 = 0-81 (5.71) 
(2-320) (1-902 (1-519) 
Q = - 0-72 + 0-02P + 1-082: Supply (5.72) 
P = 12-79 - 1-47Q + 0'54Y: Demand (5.73) 
Only variable is significant in equation 5.71. However, the pur­
pose of this equation is to predict Q as accurately as possible from pre­
determined variables; the statistical significance of the individual 
2 
regression coefficients is of secondary importance. The high R value of 
0-81 makes the equation acceptable. 
Equations 5.74 and 5.75 are the estimates for the same period using 
hog-to-corn price ratio. 
Q = - 0-61 + 0-02 + 1-060Z: Supply (5.74) 
P^ = 7-2 - 0-27Q + 0*54Y: Demand (5.75) 
In this particular instance, there is no great difference between the 
estimates using P and those using P^. 
Discussions of the changes in supply and demand elasticities over 
time, as indicated by this model, are delayed until results are presented 
for the February 1 to August 1 marketing period. 
Three-Equation Results for the Six-month Marketing Period, February 1 to 
August 1 
A major portion of the fall pig crop is marketed during the six-month 
period February 1 to August 1. The variables used in this part of the 
study again reflect this time period. 
298 
Equations 5.76, 5.77 and 5.78 are estimated for this marketing period 
1940-1959, using deflated average hog prices (P). 
Q = Z = - 0-48 + 0-72X^ + 0-44X2 + 0*04X2 = 0-84 (5.76) 
(2-413) (1-143) (1-702) 
Q = - 20-09 + 2-79P + 4-07Z: Supply (5.77) 
P = 26-2 - 2-36Q + 1-97Y: Demand (5.78) 
Variables again are expressed in logarithms and are defined as 
follows : 
Q = Total liveweight of hogs slaughtered under federal inspection, 
United States February 1 to August 1, year t (in units of 
100,000,000 lbs.). 
X^ = Numbering of pigs saved from fall pig crop. United States, year 
t-1 (in units of 1,000 head). 
Xg = Total of corn production in the United States, year t-1 (in units 
of 1,000 tons). 
X^ = Time, where "time" takes values from 1 to N. (N is the number of 
years in the period investigated.) 
P = Average price of hogs (in dollars per cwt.) received by farmer 
from February 1 to August 1, year t, United States divided by 
the Index of Prices Received by Farmers for Livestock and 
Livestock Products (1967=100). United States, during the same 
period. 
P^ = The hog-to-corn price ratio from February 1 to August 1, year t. 
Z = Estimate of Q based on predetermined variables X^, Xg and X^. 
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Y = Per capita disposable personal income (in dollars), average of 
first two quarters, year t. United States divided by the Index of 
Consumer Prices (1967-100), average of first two quarters, year 
t, United States. 
Again, all signs in the supply and demand equations (5.77 and 5.78 
respectively) are consistent with theory and the elasticity of supply 
0^22 ~ 2'79) is much higher than the corresponding figure for the period 
August 1 to February 1. 
Equations 5.79 and 5.80 are estimated for the same period using the 
hog-to-corn price ratio P^. 
Q = -31-8 + 5-OP^ + 3-lZ: Supply (5.79) 
P^ = 14-5 - 0.96Q + 0-85Y: Demand (5.80) 
The estimate of elasticity of supply using the hog-to-corn price ratio 
is higher than that obtained using deflated average hog price (P). This 
indicates that the marketing weight is more responsive to the hog-to-corn 
price than to the deflated hog price. The difference in response thus 
reflects the importance of feed prices in making decisions on marketing 
weight. 
The author now presents the estimates for the August 1 to February 1 
marketing period for 1960-1977. The estimates using deflated average hog 
prices (P) are in equations 5.82 and 5.83 while those using hog-to-corn 
price are in 5.84 and 5.85. The estimate of Q based on predetermined 
variables is given in equation 5.81. 
Q = Z = 0.49 + 0'83X + 0-07X2 + 0-24X2 = 0-79 (5.81) 
(2-901) (2-723) (1-916) 
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Q = 0*98 + O'lOP + 0'86Z: Supply (5.82) 
P = 13*5 - 1*55Q + 0*55Y: Demand (5.83) 
Q = 0-14 + O-lOP^ + 1-OlZ: Supply (5.84) 
P^ = 6*15 - O'lOQ + 0*68Y: Demand (5.85) 
Again, the elasticity of supply estimate from equation 5.82 is equal 
in magnitude to that in equation 5.84. Once more, the signs of all the 
coefficients in supply equations 5.82 and 5.84 and demand equations in 5.83 
and 5.85 are consistent with economic theory. 
Comparison of Elasticities of Supply Response Over Time from Marketing 
Weights Analysis 
Table 5.21 presents the supply and demand elasticities derived from 
the preceding three-equation systems for six-month marketing periods in 
which the deflated average hog prices are used. 
Table 5.21. Elasticities Derived for Six-month Marketing Periods 
United States Using Deflated Average Hog Prices ' 
Elasticity of 
Supply Response Price " Income 
Six-months within Marketing Elasticity Elasticity 
Years Marketing Period Period of Demand of Demand 
1940-1959 Aug 1 - Feb 1 0.06 - 1.32 - 0.87 
1960-1977 Aug 1 - Feb 1 0.02 - 0.68 0.37 
1940-1959 Feb 1 - Aug 1 2.79 - 0.42 0.83 
1960-1977 Feb 1 - Aug 1 0.10 - 0.65 0.35 
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One might question the precision of measurement of the individual 
supply elasticities; hence, the degree of confidence in interpretation. 
However, the logically consistent signs in all four models permit somewhat 
greater confidence in these estimates. (If the true supply elasticity 
were, in fact, zero, two positive and two negative signs for would be 
expected, on the average, in the four equations.) It seems fairly safe to 
state that the within-marketing period supply is positive but quite inelas­
tic (except for 1940-1949 February 1 to August 1, which is unreasonably 
high). The elasticity estimates for the supply also support the hypothesis 
of reduced elasticity of supply over time. 
The price elasticities of demand presented in Table 5.21 show a marked 
decrease from the 1940-1959 period to the 1960-1977 for August 1 -
February 1 six-month marketing period. However, the demand elasticity for 
the 1940-1959 period appear unreasonably high. The price elasticities for 
February 1 - August 1 six month period show an increase from the 1940-1959 
period to the 1960-1977 period, but the estimates are more reasonable. 
Thus, the results for the August 1 - February 1 six-month marketing period 
is consistent with the earlier hypothesis of a decrease in demand elas­
ticity over time. The results for the February 1 - August 1, however, do 
not support the hypothesis. 
The income elasticity figures in Table 5.21 also show a decrease over 
time, lending support to the hypothesis that pork has become more of a 
staple food in the diets of American families. 
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The discussion of possible reasons for the magnitudes and discrepan­
cies in the estimates are delayed until the estimates using hog-to-corn 
price ratio are presented. 
Table 5.22. Elasticities Derived for Six-month Marketing Periods 
United States, using the hog-to-corn price ratio 
Elasticity 
Supply of Income 
Six-month within Response Price Elasticity Elasticity 
Years Marketing Period Marketing Period of Demand of Demand 
1940-1959 Aug 1 - Feb 1 0.08 - 1.23 0.68 
1960-1977 Aug 1 - Feb 1 0.02 - 3.70 2.00 
1940-1959 Feb 1 - Aug 1 5.00 - 1.04 0.88 
1960-1977 Feb 1 - Aug 1 0.10 -10.00 6.80 
Again, all signs in the estimates are consistent with theory, although 
some of the estimates appear unreasonably high. 
The elasticity of supply estimates again lend support to the hypothe­
sis of decrease elasticity over time. The change in price elasticity of 
demand from 1940-1959 to 1960-1977 is not consistent with the earlier hy­
pothesis of a decrease in demand elasticity over time. The results instead 
show an increase in demand elasticity over time. The income elasticity 
figures in Table 5.22 also show an increase over time, refuting the hypothe­
sis that pork has become more of a staple food in the diets of American 
families. 
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So, even though the signs of the estimates in Table 5.22 are similar 
to those in Table 5.21 and consistent with economic logic, the magnitudes 
and direction of change are different. Most of the elasticity figures are 
probably overestimated. 
By inspection, the reader can observe that results obtained in Table 
5.21 are more reasonable than those in Table 5.22, (except for negative 
income elasticity for 1940-1959 August 1 - February 1). However, in 
general, the individual supply elasticities are not measured with suffi­
cient precision statistically to allow a high degree of confidence in 
interpretation. Also, as stated earlier, some of the estimates are 
unreasonably high as compared to other estimates. 
Alternative deflation and trend removal procedures might explain part 
of the differences between the estimates of this study and others. Also, 
the purpose of the simple two-equation model is mainly one of estimating 
supply response through changes in marketing weights. Consequently, total 
production figures are used. For a study in which demand elasticities are 
of primary interest, per capita production or consumption figures clearly 
are more relevant. Failure to incorporate these refinements into the 
demand and supply equations may account for some of the unusually high 
estimates. It appears that a more complex model is required to derive 
meaningful estimates of both demand and supply elasticities. 
Implications for Price Fluctuations and Policy 
The above empirical analysis supports the hypothesis of a decrease 
over time in the elasticity of supply response for hogs. This implies 
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reduction in hog price fluctuations. It also would make hog production 
less risky than before, other things remaining equal. These results also 
imply production rigidity and stability of hog supply and income, since hog 
producers will respond less to the price outlook information. 
In terms of government policies, the farrowing analysis, at least, 
shows that the supply of hogs is responsive to the hog/corn price ratio. 
Hence, any policies on corn production and/or prices will affect the supply 
of hogs. Price support for corn, if raised, will reduce the hog/corn price 
ratio, hence reduce the supply of hogs accordingly. This reduction may be 
due to too expensive feed for producers who purchase feed. With respect to 
producers who grow their own corn, they might find it more profitable to 
sell the corn on the feed market than to feed hogs. For either reason, the 
supply of hogs will be reduced. 
From the results, it is seen that price of beef is not a significant 
variable in explaining the sows farrowings; hence, beef imports should not 
affect the supply of hogs in any significant manner. Thus, government's 
beef import policies, like quotas, are not expected to influence supply of 
hogs. 
Comparison of Analysis with Results of Other Similar Studies 
In a similar study by Dean and Heady (18), the authors concluded that 
Spring Sows farrowings in both the United States and North Central region 
revealed higher elasticities of supply response in the 1938-1956 period 
than in the 1924-1937 period. However, no consistent directional shift was 
apparent in the fall farrowing functions. 
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The authors gave several reasons for hypothesizing an increase in the 
elasticity of supply response for hogs. However, technological change was 
given as the most important variable in explaining shifts in "price respon­
siveness". When hog prices in the fall months were favorable, producers 
then possessed the physical resources and managerial skills to easily 
increase spring farrowings. The increased elasticity of supply response 
then implied that, as hog prices fell, producers restricted hog production 
more than formerly. 
In comparison, this analysis indicates a decrease in elasticity of 
supply response. This reduction is probably due to technological develop­
ments in the past that have led to increased specialization. The technolo­
gical developments that might have helped the increase in elasticity 
included improved rations (particularly antibiotics), improved breeding and 
sanitation methods and new physical facilities which allow multiple farrow­
ing, with more pigs born during winter months if price expectations are 
favorable. As stated above, these developments led to more producers being 
specialized. This increased specialization then decreases the flexibility 
of production especially in terms of ability to shift to alternative enter­
prises. The reduction in the flexibility then leads to a decrease in the 
elasticity of supply response in later years. 
Another probable reason for the decrease in the supply response elas­
ticity might be the effect of informational programs. Under conditions 
where there is an increase, over time, in the supply elasticity for hogs, 
outlook information presented to farmers can serve a very useful function 
in reducing wide cyclical hog price fluctuations. If producers are made 
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aware of the typical response to low prices, they will revise their 
individual expectations upward and produce little bit more than they would 
otherwise do. On the other hand, they will revise their expectations down­
ward under high prices and produce less than normally expected. This will 
produce a rapidly converging cyclical pattern and can cause a decrease in 
the elasticity of supply response. 
Kurt Klein (31) also did some work on minimizing absolute vs. squared 
deviations for predicting Western regional and national hog supplies in 
Canada. The author found that hogs in Canada, particularly in the Western 
provinces, had been marked by a great deal of instability over the years. 
Fluctuations in semi-annual marketing during the period 1961-1976 had 
averaged seven percent at the national level. Klein attributes the large 
variations in hog output in Canada to marketing opportuniites for grain 
crops. The opportunity cost for on-farm feeding of grain had been largely 
dependent upon the level of grain delivery quotas established by the 
Canadian Wheat Board. In the present study, It is also found that produc­
tion of corn, hence its price, influences the production of hogs. Hence, 
it is expected that any policy action on corn will undoubtedly affect hog 
production in the United States as a whole and its North Central region. 
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CHAPTER VI : 
SimiARY AMD CONCLUSIONS 
This study addresses three main objectives. The first objective is a 
detailed presentation of the important landmarks in the U.S. Swine 
Industry. This section is mainly for informative purposes. Present and 
future events are often influenced greatly by past happenings. By knowing 
the past, a greater understanding of current and future occurrence_can be 
achieved. History, therefore, cannot be discounted very much, hence, the 
importance of this section. 
The second objective of this study is a presentation of the structural 
characteristics of the U.S. hog production industry. Structural and 
operating characteristics of hog production in 1975 are identified. Data 
from a sample survey and secondary sources reveal number of hog producers 
and sizes of enterprises, location of production, forms of ownership, 
general farm characteristics, details of production practices, specifics of 
facilities in use, and methods of marketing. The objectives in this sec­
tion are to identify and quantify important structural characteristics of 
U.S. hog production. Differing structural characteristics are examined for 
their implication to efficiency and change in hog production. Periodic 
update can be made of the more important characteristics to aid identifica­
tion of trends and future change. Further, the data provide the basis for 
specifying and determines the relative importance of representative hog 
enterprises by region, types of hogs produced, size of enterprise, and 
system of production. 
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In the early fifties, hogs accounted for over half of the total U.S. 
red meat production, fluctuating around 13 billion pounds carcass weight. 
Production of hogs fluctuated cyclically during 1950-1976, but pork output 
remained in the 10- to 15-billion-pound range. Recently, hog production 
has accounted for about a third of total red meat production. 
Except for short periods per capita consumption of pork generally 
held in the 60- to 80-pound range during the 1950-1976 period. 
Over the period 1950-1976, hog and feed grain production remained 
together. Some small interregional shifts have, occurred, but no dominant 
change is apparent. In terms of numbers of produce, hogs were a common 
U.S. farm enterprise 25 years ago. Census data taken in 1950 show that 63 
percent of the 2.9 million farms in the top 15 hog-producing states had 
hogs on hand at inventory time. With each census period after the 1950 
count, both the total number of farms and the number engaged in hog produc­
tion declined. 
The size of enterprise has increased dramatically over the 25-year 
period. The rapid increase in size of hog enterprise parallels the general 
trend in farm size, enterprise specialization, adoption of new production 
technology, and producer attitudes. As sufficient land or additional pro­
ductive capacity in terms of other enterprises is acquired to make a full-
time farm business, there is less economic pressure for farmers to maintain 
a small hog enterprise. 
With reference to types of hog enterprises, all hogs eventually move 
to slaughter. However, there is a division of production systems deter­
mined largely by the resources available. Resulting sales are either 
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feeder pigs or market hogs. The latter come either from pigs purchased and 
fed to slaughter weight or farrow-to-finish operations. 
The rest of this section deals with general farm characteristics. The 
farm business setting within which hogs are produced has a bearing on the 
way hogs are handled and producer response to varying conditions. Impor­
tant farm characteristics include the enterprise mixes, sources of farm 
income, size of hog enterprises, the amount of farmland associated with hog 
production, the form of business organization, and the tenure status of hog 
producers. 
The last objective of the study is concerned with estimation of 
changes in supply response and supply elasticities in hog production. A 
knowledge of supply responses and relationships for individual and aggre­
gate agricultural commodities is of importance for farmers, economists, 
marketing organizations, national farm program administrators and con- • 
sumers. Supply relationships are of immediate concern to outlook workers 
and other agricultural specialists who furnish information on which farmers 
base decisions. With more perfect knowledge, farmers might organize their 
resources for greater individual profits. A knowledge of supply functions 
would allow marketing firms to anticipate more accurately the timing and 
magnitude of future commodity supplies, leading to marketing efficiencies 
and lower consumer prices. Agricultural supply relations and elasticities 
also are vital for policy decisions, particularly those dealing with pro­
duction control programs and price support levels for various farm 
products. 
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Recurring cycles in the price and production of hogs suggest the 
validity of a general Cobweb theory underlying the hog market. According 
to the Cobweb theory, a decline in demand elasticity and/or an increase in 
supply elasticity leads to relatively wider price fluctuations, other 
things being equal. The major hypothesis advanced in this study is that 
there has been decreases in the supply elasticity for hogs. Objectives in 
this section are to obtain evidence on the magnitudes and directional 
shifts in supply elasticities for hogs over time. Interest also centers on 
developing forecasting equations. To allow estimates of structural changes 
over time, the analysis is divided into two periods; one period extends 
from 1940-1959, the other from 1960-1977. 
The total liveweight of hogs supplied is a direct function of the 
number of hogs marketed and their average marketing weight. Major changes 
in total hog supplies result from changes in hog numbers rather than in 
marketing weights. Number of hogs marketed are, in turn, determined pri­
marily by the number of sows that farrowed in preceding time periods. 
Single-equation least-squares methods were employed in analyzing 
spring and fall farrowings in the United States and North Central Region 
for the periods 1940-59 and 1960-77. The model postulated is a static 
model with autoregressive errors. The only factor that appeared consis­
tently important in explaining the spring farrowings was the hog-corn price 
ratio. Even though this variable was sometimes not significant in some 
equations, its sign was consistent with economic theory in all equations, 
i.e., the sign of the coefficient did not bounce around as was the case 
with the rest of the variables. The highest coefficient of determination 
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(R values) obtained for this model was 0.81. Elasticities of supply were 
estimated from two forms of equations. The first equation is one in which 
output (in terms of litter farrowed) is expressed as a function of hog-to-
corn price ratio and beef-to-hog price ratio. Using this equation, the 
estimated elasticities of supply (i.e., changes in farrowings in response 
to hog prices at breeding time) for the United States decreased from 0.35 
in 1940-1959 period to about 0.16 in the 1960-1977 period. For the North 
Central Region, the corresponding decrease in supply elasticity was from 
0.38 to 0.16. Hence, these results support the hypothesis of a decrease in 
supply elasticity for hogs over time. The second form of equation is one 
in which output is expressed as a function of only the hog-corn price 
ratio. From this equation the estimated elasticities of supply for the 
United States decreased from 0.29 in 1940-1959 period to about 0.07 in the 
1960-1977 period. For the North Central Region, the corresponding decrease 
in supply elasticity was from 0.31 to 0.08. These results again support 
the hypothesis of a decrease in supply elasticity for hogs over time. 
The main factor which significantly influenced fall farrowings was 
2 
again the hog-corn price ratio. Coefficients of determination (R values) 
were considerably lower, in most equations than for the spring farrowings. 
From the equation in which output is expressed as a function of hog-
corn and beef-hog price ratios, the estimated elasticities of supply for 
the United States decreased from 0.31 in the 1940-59 period to about 0.16 
in the 1960-77 period. For the North Central Region, the corresponding 
decrease was from 0.43 in the 1940-59 period to about 0.14 in the 1960-77 
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period, again supporting the hypothesis of decreased supply elasticity for 
hogs over time. 
This static model dealt with the levels of the variables. To improve 
on the significance levels and coefficients of determination, the author 
postulates a first-difference model with independent errors to investigate 
the changes in the levels of variables. The coefficients of determination 
were substantially higher in all equations under this model than under the 
previous model. However, there was not much improvement in the signifi­
cance of the variables. Estimates of supply elasticities were also 
obtained from this model. 
The magnitudes of the elasticities obtained for the spring farrowing 
equations were comparable to those computed from the previous model, 
however, they were substantially lower for the fall farrowing equations 
than corresponding estimate in previous model. However, the changes in the 
estimates again support the hypothesis of a decrease in supply elasticity 
for hogs over time. 
A model of expected prices was also investigated to see how it com­
pared with the previous models of lagged prices. The equations in this 
2 
model had higher coefficient of determination (R values) than the corres­
ponding equations in the static model with autoregressive errors. Again, 
the hog-corn price ratio appeared to be the most important factor in 
explaining spring farrowings. 
Elasticities of supply again were estimated from two forms of equa­
tions as previously explained, i.e., one in which output is expressed as a 
function of both hog-corn price ratio and beef-hog price ratio, and another 
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in which output is expressed as a function of hog-corn price ratio only. 
Using the former form of equation, the estimated elasticities of supply for 
the United States decreased from 0.50 in the 1940-59 period to 0.16 in 
1960-77. For the North Central region, the corresponding decrease in 
elasticity was from 0.51 to 0.19. These results support the hypothesis of 
a decreased elasticity over time. From the second form of equation, i.e., 
one in which output is expressed as a function of hog-to-corn price only, 
the estimated elasticities of supply for the United States decreased from 
0.50 in the 1940-59 period to 0.19 in the 1960-77 period. The correspond­
ing decrease for the North Central Region was from 0.51 to 0.21. These 
results also lend support to the hypothesis of decreased elasticity over 
time. 
The main factors that appeared important in explaining fall farrowings 
were (in order of importance) the hog-corn prices ratio and the number of 
sows farrowing in the spring. However, the latter variable had a negative 
coefficient in almost all equations which is inconsistent with economic 
2 
logic. Once again, the coefficients of determination (R values) were 
lower than those from the spring farrowing equations. 
From the equations in which output was a function of both price 
ratios, the estimated elasticities of supply for the United States 
decreased from 0.30 in the 1940-1959 period to 0.09 in the 1960-1977 
period. Corresponding decrease for the North Central Region was from 0.39 
to 0.11. Using the equation in which output was expressed as a function of 
only hog-corn price ratio, the estimated elasticities of supply for the 
United States decreased from 0.32 in the 1940-59 period to 0.14 in the 
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1960-77. Corresponding decrease for the North Central Region was 0.37 to 
0.11. Both results support the hypothesis of decreased elasticity over 
time. 
In addition to changes in hog numbers, total hog supplies vary some­
what from changes in marketing weights. Simple three-equation simultane­
ous-equation models were used in estimating the responsiveness of farmers 
to price during six-month marketing periods (i.e., by varying marketing 
weights). This analysis was done for only the United States as a whole. 
Two alternative forms of hog price variable were tried. One form is the 
average price of hogs received by farmers deflated by the index of prices 
received by farmers for livestock and livestock products (1967=100). The 
within-marketing-period supply elasticity for August 1 to February 1 
decreased from 0.06 in the 1940-59 to 0.02 in the 1960-77 period supporting 
the hypothesis of decrease supply elasticity over time. Price elasticity 
of demand for this six-month period also decreased from -1.32 in the 1940-
59 period to 0.37 in the 1960-77 period. Ignoring the negative sign for 
the 1940-59 period, this result also lends support to a decreased income 
elasticity over time hypothesis. 
For the six-month period February 1 to August 1, the estimated within-
marketing period supply elasticity also decreased from 2.79 in the 1940-59 
to 0.10 in the 1960-77 period. However, the 2.79 figure seems to be an 
over-estimation, even though the change is consistent with the hypothesis 
advanced. The change over time for the price elasticity of demand was not 
consistent with advanced hypothesis; however, the magnitude of change over 
time for the income elasticity of demand was consistent. 
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Using the hog-corn price ratio, the within-marketing-period supply 
elasticity for August 1 to February 1 decreased from 0.08 in the 1940-59 
period to 0.02 in the 1960-77 period again supporting the hypothesis. The 
corresponding decrease for the February 1 to August 1 marketing period was 
5.00 (overestimated) to 0.10. However, the estimate of the price elas­
ticity of demand showed an increase over the two time periods for six-month 
marketing periods. Likewise, the estimates of income elasticity of demand 
showed an increase over time for both six-month marketing periods. 
In conclusion, the author emphasizes that hog-to-corn price ratio is 
the most important variable in explaining both spring and fall farrowings. 
In addition, all the results from the elasticity computations indicate 
a decrease in the elasticity of supply response for hogs over time. This 
decrease can largely be attributed to increased specialization in the hog 
industry. 
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Appendix Table 1. Total U.S. meat production and consumption, carcass 
weight, 1950-76^ 
Production Per capita consumption 
Year Lamb Lamb 
Beef Veal and Pork Total Beef Veal and Pork Total 
mutton mutton 
Mil] .ion pounds Pounds 
1950 9.534 1,230 597 13,157 24,518 63.4 8.0 4.0 84.9 160.3 
1951 8.837 1,059 421 14,191 24,608 56.1 6.6 3.4 88.8 154.9 
1952 9.650 1,169 648 14,259 25,726 62.2 7.2 4.2 89.6 163.2 
1953 12.407 1,546 729 12,187 26,869 77.6 9.5 4.7 77.3 169.1 
1954 12,963 1,647 734 12,002 27,346 80.1 10.0 4.6 73.0 167.7 
1955 13,569 1,578 758 13,477 29,382 82.0 9.4 4.6 81.8 177.8 
1956 14,462 1,632 741 13,804 30,639 85.4 9.5 4.5 82.7 182.0 
1957 14,202 1,526 707 12,822 29,257 84.6 8.8 4.2 75.1 172.6 
1958 13,330 1,186 688 12,673 27,877 80.5 6.7 4.2 73.0 164.3 
1959 13,580 1,008 738 14,538 29,864 81.4 5.7 4.8 82.0 173.8 
1960 14,753 1,109 768 13,905 30,535 85.1 6.1 4.8 77.7 173.6 
1961 15,327 1,044 832 13,648 30,851 87.8 5.6 5.1 74.2 172.7 
1962 15,324 1,015 808 13,953 31,102 88.9 5.5 5.2 76.0 174.4 
1963 16,456 929 770 14,493 32,646 94.5 4.9 4.9 76.3 180.4 
1964 18,456 1,013 715 14,598 34,782 99.9 5.2 4.2 76.2 185.6 
1965 18,727 1,020 651 12,781 33,180 99.5 5.2 3.7 67.2 175.5 
1966 19,726 910 650 12,798 34,084 104.2 4.6 4.0 65.7 178.3 
1967 20,219 792 646 14,131 35,786 106.5 3.8 3.9 72.0 186.1 
1968 20,880 734 602 14,515 36,732 109.7 3.6 3.7 73.4 190.4 
1969 21,158 673 550 14,245 36,627 110.8 3.3 3.4 71.4 188.9 
1970 21,685 588 551 14,699 37,522 113.7 2.9 3.3 72.7 192.4 
1971 21,902 546 555 16,006 39,007 113.0 2.7 3.1 79.0 197.8 
1972 22,419 459 543 14,422 37,842 116.1 2.2 3.3 71.3 192.9 
1973 21,277 357 514 13,223 35,369 109.6 1.8 2.7 63.9 178.0 
1974 23,138 486 465 14,331 38,418 116.8 2.3 2.3 69.1 190.5 
1975 23,976 873 410 11,779 37,038 120.1 4.2 2.0 56.1 182.4 
1976 25,969 853 371 12,688 39,887 128.8 4.0 1.9 59.5 194.7 
^ Source: (51). 
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Appendix Table 2. Distribution of U.S. hog production, 1950-75 ' 
Region and State 1950 1955 1 1960 1 1965 1 1970 1 1975 
Percent of liveweight 
Corn Belt-Lake States: 
Eastern 
Ohio 5.4 5.0 4.7 4.5 4.0 3.7 
Indiana 8.5 8.1 8.9 8.3 7.9 8.0 
Illinois 11.1 12.5 13.9 14.4 12.2 13.6 
Michigan 1.5 1.4 1.3 1.2 1.2 1.3 
Wisconsin 3.7 4.1 3.7 3.3 3.3 2.6 
Total 30.2 31.1 32.5 31.7 28.6 29.2 
Western 
Minnesota 7.1 7.7 7.1 6.3 6.0 6.4 
Iowa 22.5 23.5 22.8 24.2 23.3 23.4 
Missouri 7.3 6.6 7.0 7.3 7.9 6.8 
Total 36.9 37.8 36.9 37.8 37.2 36.6 
Northern Plains : 
North Dakota .7 .9 .7 . 6 . 6 .6 
South Dakota 2.7 3.4 2.9 3.6 3.6 3.2 
Nebraska 4.8 5.1 4.6 5.3 6.2 5.9 
Kansas 2.2 1.7 2.0 2.6 3.3 3.1 
Total 10.4 11.1 10.2 12.1 13.7 12.8 
Southeast : 
Arkansas 1.1 .6 .7 .4 .5 .5 
Louisiana .7 .5 .3 .2 .2 .3 
Kentucky 2.0 1.8 2.3 2.3 2.2 2.0 
Tennessee 2.0 1.8 2.0 1.9 1.6 1.7 
Mississippi .9 .8 .8 .6 .8 .6 
Georgia 1.9 2.0 2.2 1.9 2.5 2.4 
Florida .4 .5 .5 .4 .4 .3 
South Carolina .7 .7 .7 . 6 .8 1.0 
North Carolina 1.6 1.8 2.1 2.4 3.1 3.4 
Virginia 1.2 1.0 1.0 1.0 .8 1.1 
Alabama 1.5 1.5 1.5 1.2 1.5 1.5 
Total 14.0 13.0 14.1 12.8 14.4 14.8 
Southwest: 
Texas 2.1 1.6 1.5 1.3 1.8 1.6 
Oklahoma 1.3 .9 .7 .6 .7 .6 
New Mexico .1 .1 .1 .1 .1 .2 
Total 3.5 2.6 2.3 2.0 2.6 2.4 
Other 5.0 4.4 4.0 3.6 3.5 4.2 
48-state total 100.0 100.0 100.0 100.0 100.0 100.0 
^ Source: (51, 53). 
^ Percentages are based on liveweight produced. 
Appendix Table 3. Number and percentage of U.S. hogs and pigs sold from all farms, by size class 
and selected areas, 1964 and 1974^' ^  
Region, state Hogs and Annual sales of hogs (head) 
and year pigs sold 
1-99 100-199 200-499 500-999 1,000 and Total 
over 
Corn Belt: 
Number Percent of sales 
1964 49,491,250 14.5 21.8 38.5 17.1 8.1 100.0 
1974 43,036,894 7.6 11.9 31.5 25.5 23.5 100.0 
Ohio : 1964 4,174,550 22.4 22.4 31.9 15.3 8,0 100.0 
1974 3,165,535 13.9 14.9 29.1 20.8 21.3 100.0 
Indiana: 1964 7,504,250 15.1 18.9 34.8 19.4 11.8 100.0 
1974 5,927,786 8.7 11.6 26.5 23.1 30.1 100.0 
Illinois 1964 11,760,500 12.6 18.1 36.4 21.7 11.2 100.0 
1974 9,024,521 7.0 10.7 27.4 24.8 30.1 100.0 
Iowa: 1964 19,872,500 10.5 23.8 44.5 15.8 5.4 100.0 
1974 19,359,946 4.8 10.7 35.1 28.8 20.6 100.0 
Missouri: 1964 6,181,450 25.0 25.3 31.9 11.3 6.5 100.0 
1974 5,559,106 13.4 17.1 32.5 20.1 16.9 100.0 
Lake States: 
1964 10,141,750 31.9 27.7 28.2 8.2 4.0 100.0 
1974 8,757,783 13.5 16.0 30.5 21.4 18.6 100.0 
Michigan: 1964 1,167,150 56.2 18.4 15.6 6.9 2.9 100.0 
1974 1,013,950 15.3 12.1 22.2 20.5 29.9 100.0 
Wisconsin: 1964 3,164,450 32.7 27.9 27.7 7.3 4.4 100.0 
1974 2,345,238 17.2 17.7 30.9 18.1 16.1 100.0 
Minnesota: 1964 5,810,150 26.6 29.4 31.0 9.0 4.0 100.0 
1974 5,398,595 11.5 15.9 32.0 22.9 17.7 100.0 
Northern Plains: 
1964 9,788,325 29.3 30.0 29.5 7.3 3.9 100.0 
1974 11,429,672 11.1 15.9 33.7 19.6 19.7 100.0 
N. Dakota 1964 519,575 69.7 16.1 11.2 3.0 0 100.0 
1974 657,932 21.5 17.4 25.5 17.1 18.5 100.0 
S. Dakota: 1964 2,611,750 27.3 34.7 29.8 5.7 2.5 100.0 
1974 2,950,064 11.5 19.5 38.3 18-0 12.7 100.0 
Nebraska: 1964 4,399,050 25.2 31.3 33.0 7.8 2.7 100.0 
1974 4,992,209 9.5 15.2 34.9 21.2 19.2 100.0 
Kansas : 1964 2,257,950 30.2 25.4 26.5 9.3 8.6 100.0 
1974 2,829,467 11.0 13.2 28.6 18.9 28.3 100.0 
Southeast : 
1964 9,493,356 47.8 18.9 17.1 7.0 9.2 100.0 
1974 11,306,347 21.3 13.2 18.6 12.6 34.3 100.0 
Virginia: 1964 640,155 44.9 17.9 18.9 9.5 8.8 100.0 
1974 902,641 19.8 12.0 15.7 11.5 41.0 100.0 
N. Carolina: 1964 1,359,750 47.0 15.5 16.7 7.7 13.1 100.0 
1974 2,616,555 15.7 9.0 14.2 11.1 50.0 100.0 
S. Carolina: 1964 421,395 56.5 15.2 14.3 5.1 8.9 100.0 
1974 533,466 24.6 11.8 16.5 12.7 34.4  100.0 
Georgia: 1964 1,677,350 43.5 21.7 18.8 6.7 9.3 100.0 
1974 2,091,998 15.9 14.1 22.6 15.0 32.4 100.0 
Florida: 1964 360,175 47.9 19.9 15.0 5.9 11.3 100.0 
1974 310,136 27.9 16.2 19.2 13.0 23.7 100.0 
Kentucky: 1964 1,770,250 40.6 21.1 20.6 8.4 9.3 
1974 1,557,385 25.3 15.8 20.5 14.8 23.6 100.0 
Tennessee: 1964 1,478,950 54.0 20.0 15.8 5,3 4.9 100.0 
1974 1,286,124 33.5 18.3 22.1 10.8 15.3 100.0 
Alabama: 1964 880,505 52.2 19.6 15.6 6.6 6.0 100.0 
1974 978,340 22.5 14.3 20.9 13.3 29.0 100.0 
^ Source: (50). 
Any sales recorded by the Census, but not included in the Census distribution by size 
classes, have been placed in the 1-99 sales class in this table. 
Appendix Table 3 - continued 
Region, state Hogs and Annual sales of hogs (head) 
and year pigs sold 
1-99 100-199 200-499 500-999 1,000 and Total 
over 
Number Percent of sales 
Southeast - continued 
Mississippi: 1964 380,695 54.3 12.1 12.6 5.8 15.2 100.0 
1974 378,061 22.8 9.4 14.3 11.0 42.5 100.0 
Arkansas : 1964 363,705 54.7 16.7 12.5 6.2 9.9 100.0 
1974 543,325 19.9 12.8 17.7 11.0 38.6 100.0 
Louisiana; 1964 160,426 58.8 10.6 12.4 7.3 10.9 100.0 
1974 108,316 25.5 10.1 12.7 13.3 38.4 100.0 
Southwest : 
1964 1,476,477 46.5 14.3 15.7 7.7 15.8 100.0 
1974 1,890,764 17.8 9.4 16.4 12.7 43.7 100.0 
Oklahoma 1964 420,835 71.5 11.0 9.7 2.8 5.0 100.0 
1974 385,742 28.9 14.5 20.6 14.3 21.7 100.0 
Texas : 1964 997,415 36.7 15.8 18.4 9.4 19.7 100.0 
1974 1,406,927 15.2 8.2 15.8 12.5 48.3 100.0 
New Mexico: 1964 58,227 30.2 13.5 14.2 14.7 27.4 100.0 
1974 98,095 11,0 5.5 9.7 8.3 65.5 100.0 
Total 1964 80,391,158 23.0 23.1 33.2 13.4 7.3 100.0 
1974 76,421,460 11.4 13.0 29.0 21.7 24.9 100.0 
Appendix Table 4. Number and percentage of U.S. farms selling hogs and pigs, by size classes and 
selected areas, 1964 and 1974^' ^ 
Region, state Farms selling Annual sales of hogs (head) 
and year hogs and pigs 
1-99 100-199 200-499 500-999 1,000 and Total 
over 
Number Percent of farms 
Corn Belt: 
1964 320,352 50.7 24.2 20.2 4.1 0.8 100.0 
1974 181,258 42.7 20.3 24.5 9.1 3.4 100.0 
Ohio : 1964 36,908 66.2 18.4 12.2 2.6 .6 100.0 
1974 20,062 60.7 17.1 15.3 4.9 2.0 100.0 
Indiana: 1964 48,295 54.8 21.3 18.1 4.6 1.2 100.0 
1974 25,946 48.4 19.1 19.9 7.9 3.7 100.0 
Illinois : 1964 67,394 48.8 22.8 21.3 5.8 1.3 100.0 
1974 35,118 43.0 19.7 23.2 9.5 4.6 100.0 
Iowa: 1964 108,909 36.1 30.9 27.8 4.5 .7 100.0 
1974 66,336 28.2 22.1 33.1 12.7 3.9 100.0 
Missouri: 1964 58,846 66.7 19.4 11.7 1.8 .4 100.0 
1974 33,796 55.3 20.1 18.0 4.9 1.7 100.0 
Lake States : 
1964 106,291 68.9 19.6 9.9 1.3 .3 100.0 
1974 55,373 58.7 18.2 16.2 5.1 1.8 100.0 
Michigan : 1964 15,683 80.5 11.6 6.2 1.3 .4 100.0 
1974 7,811 73.1 11.5 9.5 3.8 2.1 100.0 
Wisconsin: 1964 36,059 72.1 18.0 8.7 1.0 .2 100.0 
1974 17,978 65.0 16.6 13.5 1.3 3.6 100.0 
Minnesota: 1964 54,549 63.4 23.0 11.8 1.5 .3 100.0 
1974 29,584 51.0 21.0 19.7 6.3 2.0 100.0 
Northern Plains: 
1964 99,957 66.3 21.8 10.5 1.2 .2 100.0 
1974 60,648 49.0 21.8 21.6 5.7 1.9 100.0 
Number Percent of farms 
N. Dakota: 1964 10,378 87.2 8.8 3.4 .5 .1 100.0 
1974 6,032 72.2 13.9 9.9 2.8 1.2 100.0 
S. Dakota: 1964 24,328 59.9 27.3 11.6 1.0 .2 100.0 
1974 16,154 43.8 25.7 24.1 5.1 1.3 
Kansas : 1964 25,088 73.0 16.9 8.4 1.3 .4 100.0 
1974 14,558 54.2 18.8 18.8 5.6 2.6 100.0 
Nebraska: 1964 40,163 60.6 25.0 12.9 1.3 .2 100.0 
1974 23,904 43.5 23.0 24.6 6.8 2.1 100.0 
Southeast: 
1964 196,202 89.3 7.0 3.0 .5 .2 100.0 
1974 103,882 78.9 10.6 7.0 2.1 1.4 100.0 
Virginia: 1964 13.727 90.0 6.2 2.9 .7 .2 100.0 
1974 8,450 81.8 9.4 5.8 1.8 1.2 100.0 
N. Carolina: 1964 28,995 90.7 5.6 2.8 . 6 .3 100.0 
1974 17,383 77.7 10.1 7.4 2.4 2,4 100.0 
S. Carolina: 1964 11,688 93.3 4.3 1.9 .3 .2 100.0 
1974 6,129 84.5 7.8 4.9 1.6 1.2 100.0 
Georgia: 1964 26,770 84.2 10.4 4.4 .7 .3 100.0 
1974 14,084 67.3 15.5 11.5 3.4 2.3 100.0 
Florida: 1964 6,331 87.3 8.8 3.1 .5 .3 100.0 
1974 3,563 80.8 10.6 5.9 1.7 1.0 100.0 
Kentucky: 1964 30,094 85.3 9.3 4.4 .7 .3 100.0 
1974 16,763 79.4 11.0 6.4 2.0 1.2 100.0 
Tennessee: 1964 33,247 90.2 6.8 2.5 .4 .1 100.0 
1974 17,140 82.2 10.2 5.8 1.2 . 6 100.0 
Alabama : 1964 19,431 90.0 6.7 2.6 .5 .2 100.0 
1964 9,291 77.6 11.2 7.6 2.1 1.5 100.0 
^ Source: (50) . 
Any farms selling hogs and recorded by the Census, but not 
tion by size classes, have been placed in the 1-99 sales class in 
included in the Census distribu-
this table. 
Appendix Table 4 - continued 
Annual sales of hogs (head) 
Kegion, scace rârius sexiing 1 000 JinH 
and year hogs and pigs 1-99 100-199 200-499 500-999 _L ^  \J\J\J d lU
over 
Total 
Number Percent of farms 
Southeast-continued 
Mississippi: 1964 12,031 95.2 2,9 1.4 0,3 0.2 100.0 
1974 4,628 87.6 5.7 3.8 1.4 1.5 100.0 
Arkansas : 1964 9,106 92.4 5.2 1.8 .4 .2 100.0 
1974 4,860 79.7 10.4 6.8 1.9 1.2 100.0 
Louisiana: 1964 4,782 95.3 2.6 1.5 .4 .2 100.0 
1974 1,591 90.0 5.2 2.7 1.4 .7 100.0 
Southwest : 
1964 28,902 89.5 6.2 3.2 .7 .4 100.0 
1974 15,072 79.9 8.8 6.8 2.4 2.1 100.0 
Oklahoma : 1964 9,905 91.1 5.8 2.5 .4 .2 100.0 
1974 5,014 83.6 8.5 5.4 1.7 .8 100.0 
Texas: 1964 18,132 88.8 6.4 3.5 .8 .5 100,0 
1974 9,441 77.7 9.1 7.8 2.7 2.7 100.0 
New Mexico: 1964 865 87.4 6. 6 3.5 1.5 1,0 100.0 
1974 617 82.8 6.3 5.2 2.1 3.6 100.0 
Total 1964 751,704 66.9 18.1 12.3 2.2 .5 100.0 
1974 416,233 56.1 17.4 18.0 6.1 2.4 100.0 
Appendix Table 5. Number and percentage of U.S. farms selling feeder pigs and feeder pigs sold by 
size class and selected areas, 1974^' ^  
Farms selling Feeder Annual sales (head) 
KGgxon ano SLaCG 
feeder pigs pigs sold 
1-99 100-199 200-499 500-999 1,000 and Total 
over 
Number Percent 
Corn Belt : 
Farms 38,448 46.2 20.9 21.5 8.1 3.3 100.0 
Pigs - 5,586,580 10.6 13.6 28.0 22.8 25.0 100.0 
Ohio: Farms 4,519 - 61.6 18.5 13.4 4.6 1.9 100.0 
Pigs - 462,523 17.5 17.2 26.2 19.4 19.7 100.0 
Indiana : Farms 5,452 - 51.1 20.6 18.6 6.6 3.1 100.0 
Pigs - 743,353 12.0 14.4 27.4 21.6 24.6 100.0 
Illinois : Farms 6,788 - 47.0 21.2 20.4 7.3 4.1 100.0 
Pigs - 987,466 10.9 13.6 25.9 19.4 30.2 100.0 
Iowa: Farms 11,034 - 26.9 21.7 31.5 14.5 5.4 100.0 
Pigs - 2,179,085 5.0 9.7 28.0 28.0 29.3 100.0 
Missouri : Farms 10,655 - 56.7 20.9 16.6 4.3 1.5 100.0 
Pigs - 1,214,153 17.1 18.8 30.9 18.2 15.0 100.0 
Lake States: 
Farms 16,806 - 56.8 19.3 16.9 5.2 1.8 100.0 
Pigs - 2,015,041 14.4 16.5 31.2 20.3 17.6 100.0 
Michigan : Farms 2,247 - 68.8 14.6 11.5 3.5 1.6 100.0 
Pigs - 190,061 18.6 16.2 27.1 19.9 18.2 100.0 
Wisconsin Farms 6,767 - 62.0 18.2 15.0 3.6 1.2 100.0 
Pigs - 694,040 18.0 18.6 33.0 16.4 14.0 100.0 
Minnesota; Farms 7,792 - 48.8 21.7 20.2 6.9 2.4 100.0 
Pigs - 1,130,940 11.5 15.3 30.6 22.8 19.0 100.0 
Northern Plains: 
Farms 12,789 - 44.2 22.5 23.3 7.3 2.7 100.0 
Pigs 
-
1,873,313 10.0 13.2 29.5 20.9 26.4 100.0 
N. Dakota Farms 1,423 60.5 18.6 13.5 5.1 2.3 100.0 
Pigs 
- 160,427 15.8 14.1 22.0 22.1 26.0 100.0 
S. Dakota: Farms 3,094 
- 39.0 24.7 26.8 7.7 1.8 100.0 
Pigs 
- 429,963 9.9  14.5 33.6 23.5 18.5 100,0 
Kansas : Farms 4,132 
- 49.2 21.1 21.7 5.8 2.2 100.0 
Pigs - 743,743 7.1 11.1 25.4 21.1 35.3 100.0 
Nebraska: Farms 4,140 
- 37.5 23.7 25.4 9.4 4.0 100.0 
Pigs 
- 539,180 12.5 14.9 34.1 17.9 20.6 100.0 
)utheast: 
Farms 33,171 - 77.8 12.2 7.1 1.8 1.1 100.0 
Pigs 
- 2,555,189 27.5 16.3 20.2 18.0 18.0 100.0 
Virginia: Farms 2,331 
- 79.5 11.1 6.0 2.2 1.2 100.0 
Pigs 
- 162,268 28.5 16.1 18.9 16.1 20.4 100.0 
N. Carolina: Farms 5,143 
- 73.0 12.3 9.5 2.7 2.5 100.0 
Pigs 
- 598,224 17.5 10.5 19.1 11.6 41.3 100.0 
S. Carolina: Farms 1,421 
- 84.0 8.4 4,1 2.3 1.2 100.0 
Pigs 
- 82,758 30.6 12.2 13.3 19.3 24.6 100.0 
Georgia: Farms 3,295 
- 73.4 14.1 8.6 2.3 1.6 100.0 
Pigs 
- 250,276 25.1 16.3 19.3 11.0 28.3 100.0 
Florida : Farms 908 
- 82.5 9.7 5.6 1.7 .5 100.0 
Pigs 
- 45,253 39.8 16.4 20.1 14.2 9.5 100.0 
Kentucky: Farms 5,849 
- 79.3 12.5 6.1 1.2 .9 100.0 
Pigs 
- 366,800 35.5 21.0 20.7 9.6 13.2 100.0 
Tennessee: Farms 7,457 - 80.9 12.0 5.9 .8 .4 100.0 
Pigs - 431,378 41.5 23.2 23.0 7.1 5.2 100.0 
Alabama : Farms 2,720 
- 72.9 14.4 9.1 2.2 1.4 100.0 
Pigs 
- 224,000 24.7 17.2 24.3 13.0 20.8 100.0 
^ Source: (50). 
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Appendix Table 5 - continued 
1? O T OT^ /1 C ^ O ^  Û Farms selling Feeder 
Annual sales (head) 
i\cg_LUii cina oLacc
feeder pigs pigs sold 
1-99 100-199 200-499 500-999 1,000 and Total 
over 
Number Percent 
Mississippi: Farms 12,238 — 85.9 6.5 5.6 1.4 . 6 100.0 
Pigs - 67,352 35.4 12.7 22.2 15.3 14.4 100.0 
Arkansas : Farms 2,451 - 73.1 14.4 8.9 2.7 .9 100.0 
Pigs - 291,190 18.2 14.8 19.2 12.8 35.0 100.0 
Louisiana: Farms 358 - 90.2 5.9 2.2 1.4 .3 100.0 
Pigs - 35,690 14.5 5.2 5.0 37.6 37.7 100.0 
Southwest : 
Farms 4,673 - 80.0 9.7 6.9 2.0 1.4 100.0 
Pigs - 342,787 27.6 11.9 20.4 12.6 27.5 100.0 
Oklahoma: Farms 1,757 - 83.4 9.8 4.9 1.1 .8 100.0 
Pigs - 89,683 37.9 17.6 20.8 9.0 14.7 100.0 
Texas ; Farms 2,715 - 77.7 9.9 8.4 2.6 1.4 100.0 
Pigs - 221,935 26.0 10.8 22.7 15.0 25.5 100.0 
New Mexico: Farms 201 - 82.0 7.5 4.0 2.5 4.0 100.0 
Pigs - 31,169 8.6 3.6 3.2 5.5 79.1 100.0 
Total Farms 105,887 - 59.0 17.6 15.8 5.3 2.3 100.0 
Pigs - 12,372,910 15.1 14.5 27.0 20.8 22.6 100.0 
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Appendix Table 6. Economic importance of hog production to farm busi­
nesses, by selected areas, 1971^ 
Class of hogs and pigs sold 
State and 
importance of 
enterprise^ 
All hogs 
and pigs 
Feeder 
pigs 
Breeding 
stock 
Market hogs 
Farrowed 
on farm 
Farrowed on 
other farm 
Percent of number sold 
Ohio : 
Principal 
Secondary 
Small 
70.8 
10.4 
18.8 
46.7 
7.3 
46.0 
73.3 
7.7 
19.0 
74.5 
10.0 
15.5 
72.9 
14.6 
12.5 
Indiana : 
Principal 
Secondary 
Small 
74.1 
12.7 
13.2 
54.6 
11.8 
33.6 
71.0 
9.4 
19.6 
76.7 
12.5 
10.8 
78.1 
14.6 
7.3 
Illinois: 
Principal 
Secondary 
Small 
81.5 
11.9 
6.6 
67.2 
8.4 
24.4 
78.0 
11.6 
10.4 
83.6 
12.0 
4.4 
82.1 
13.8 
4.1 
Iowa: 
Principal 
Secondary 
Small 
86.9 
7.8 
5.3 
78.5 
6.5 
15.0 
86.8 
5.9 
7.3 
87.9 
7.9 
4.2 
87.9 
8.9 
3.2 
Missouri: 
Principal 
Secondary 
Small 
76.2 
3.6 
20.2 
50.0 
2.6 
47.4 
69.8 
2.6 
27.6 
82.5 
3.2 
14.3 
80.7 
6.3 
13.0 
Minnesota: 
Principal 
Secondary 
Small 
77.2 
12.3 
10.5 
64.8 
8.3 
26.9 
79.2 
11.0 
9.8 
78.7 
13.4 
7.9 
81.4 
12.7 
5.9 
^ Source : (50) . 
^ The three categories of enterprise importance, the sum of which 
always equals 100 percent in this table, are defined as; Principal - Sales 
in 1969 amounted to $10,000 or more from hogs, and 50 percent or more of 
the total value of sales for the farm. Secondary - Sales in 1969 amounted 
to $10,000 or more from hogs, but less than 50 percent of the total value 
of sales from the farm. Small - Sales of hogs in 1969 from farms with 
less than $10,000 total value of products. 
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Appendix Table 6 - continued 
State and 
importance of 
enterprise^ All hogs 
and pigs 
Class of hogs and pigs sold 
Feeder 
pigs 
Breeding 
stock Farrowed 
on farm 
Market hogs 
Farrowed on 
other farm 
Wisconsin: 
Principal 
Secondary 
Small 
Michigan: 
Principal 
Secondary 
Small 
Nebraska: 
Principal 
Secondary 
Small 
Kansas : 
Principal 
Secondary 
Small 
North Dakota: 
Principal 
Secondary 
Small 
South Dakota: 
Principal 
Secondary 
Small 
Georgia: 
Principal 
Secondary 
Small 
Florida; 
Principal 
Secondary 
Small 
South Carolina: 
Principal 
Secondary 
Small 
Percent of number sold 
58.0 
29.7 
12.3 
65.7 
8.4 
25.9 
84.6 
7.8 
7.6 
83.1 
6.1 
10.8 
72.2 
13.5 
14.3 
84.3 
6 . 8  
8.9 
56.9 
22.1 
21.0 
58.2 
15.1 
26.7 
52.1 
23.4 
24.5 
44.9 
19.2 
35.9 
39.7 
4.0 
56.3 
78.7 
8 . 2  
13.1 
74.5 
3.2 
22.3 
65.6 
11.5 
22.9 
8 0 . 2  
8.3 
11.5 
37.0 
9.8 
53.2 
62.7 
7.7 
29.6 
51.9 
13.8 
34.3 
57.8 
32.8 
9.4 
79.5 
5.5 
15.0 
87.3 
5.3 
7.4 
79.8 
5.9 
14.3 
70.4 
13.8 
15.8 
85.0 
3.7 
11.3 
40.2 
8 . 2  
51.6 
69.5 
29.3 
1.2 
52.7 
7.7 
39.6 
57.5 
36.9 
5.6 
73.8 
9.0 
17.2 
85.9 
7.6 
6.5 
84.3 
6.4 
9.3 
74.3 
13.8 
11.9 
8 6 . 0  
6.7 
7.3 
59.7 
23.2 
17.1 
49.9 
17.0 
33.1 
48.9 
26.1 
25.0 
71.0 
23.6 
5.4 
6 2 . 2  
11.1 
26.7 
84.0 
8.5 
7.5 
87.9 
8.0 
4.1 
74.2 
14.8 
11.0 
81.0 
7.1 
11.9 
58.7 
2 6 . 6  
14.7 
8 6 . 8  
13.2 
0 
64.7 
28.7 
6.6 
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Appendix Table 6 - continued 
State and 
importance of 
enterprise^ All hogs 
and pigs 
Class of hogs and pigs sold 
Feeder 
pigs 
Breeding 
stock 
Market hogs 
Farrowed 
on farm 
Farrowed on 
other farm 
North Carolina: 
Principal 
Secondary 
Small 
Virginia: 
Principal 
Secondary 
Small 
Alabama: 
Principal 
Secondary 
Small 
Arkansas : 
Principal 
Secondary 
Small 
Louisiana: 
Principal 
Secondary 
Small 
Kentucky : 
Principal 
Secondary 
Small 
Tennessee : 
Principal 
Secondary 
Small 
Mississippi : 
Principal 
Secondary 
Small 
Percent of number sold 
60.8 49.2 56.5 63.9 67.4 
23.0 12.4 16.1 25.5 30.4 
16.2 38.4 27.4 10.6 2.2 
57.7 49.5 36.4 54.8 73.1 
21.9 13.7 10.8 26.2 19.9 
20.4 36.8 52.8 19.0 7.0 
49.4 40.0 61.2 52.5 46.9 
17.5 10.1 13.4 18.9 19.0 
33.1 49.9 25.4 28.6 34.1 
36.1 34.1 39.8 33.1 52.1 
15.0 1.0 9.1 27.3 47.9 
48.9 64.9 51.1 39.6 0 
25.8 .5 93.6 40.4 43.9 
13.0 1.3 6.4 20.4 22.6 
61.2 98.2 0 39.2 33.5 
66.6 50.1 61.2 69.9 70.3 
9.8 6.0 2.9 9.7 12.6 
23.6 43.9 35.9 20.4 17.1 
52.2 32.3 49.5 54.3 68.5 
6.4 2.8 3.7 5.7 11.9 
41.4 64.9 46.8 40.0 19.6 
53.4 35.9 44.7 61.5 34.9 
10.6 13.7 3.5 10.5 9.9 
36.0 50.4 51.8 28.0 55.2 
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Appendix Table 6 - continued 
State and Class of hogs and pigs sold 
importance of 
All hogs 
and pigs 
Feeder 
pigs 
Breeding 
stock 
Market hogs 
enterprise^ Farrowed 
on farm 
Farrowed on 
other farm 
Percent of number sold 
Texas : 
Principal 
Secondary 
Small 
65.8 
9.3 
24.9 
58.6 
5.9 
35.5 
59.0 
6.0 
35.0 
66.8 
9.5 
23.7 
70.3 
11.8 
17.9 
Oklahoma : 
Principal 
Secondary 
Small 
61.2 
5.2 
33.6 
43.9 
4.7 
51.4 
60.5 
3.1 
36.4 
66.2 
4.9 
28.9 
61.2 
6.7 
32.1 
New Mexico : 
Principal 
Secondary 
Small 
53.4 
9.7 
36.9 
20.4 
79.6 
0 
73.0 
7.6 
19.4 
86.3 
5.0 
8.7 
22.0 
.4 
76.2 
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Appendix Table 7. Relative importance of different classes of hogs and 
pigs sold, by selected areas, 1971^ 
Class of hogs and pigs sold 
Region ana state 
A l l  T P  A A A "V* Market hogs AiJL nogs r  6 6 Q G r  JSreeuing 
Farrowed Farrowed on 
and pigs pigs stock 
on farm other farm 
Percent sold 
Corn Belt ICQ 12 3 68 17 
Ohio ICQ 12 2 67 19 
Indiana 100 12 3 67 18 
Illinois 100 10 3 71 16 
Iowa 100 11 3 69 17 
Missouri 100 17 3 63 17 
Lake States 100 18 3 54 25 
Minnesota 100 16 3 55 26 
Wisconsin 100 22 2 51 25 
Michigan 100 17 4 58 21 
Northern Plains 100 15 3 60 22 
N. Dakota 100 23 3 48 26 
S. Dakota 100 11 4 65 20 
Nebraska 100 13 3 65 19 
Kansas 100 21 2 50 27 
North Central 100 13 3 65 19 
Southeast 100 20 2 57 21 
Arkansas 100 54 3 31 12 
Louisiana 100 39 1 48 12 
Kentucky 100 16 3 52 29 
Tennessee 100 25 2 49 24 
Mississippi 100 12 2 69 17 
Georgia 100 9 3 74 14 
Florida 100 15 1 68 16 
S. Carolina 100 21 3 61 15 
N. Carolina 100 25 2 53 20 
Virginia 100 18 3 55 24 
Alabama 100 15 2 59 24 
Southwest 100 17 4 54 25 
Texas 100 19 3 54 24 
Oklahoma 100 15 4 55 26 
New Mexico 100 9 2 47 42 
^ Source : (50) . 
337 
Appendix Table 8. Proportion of farms with livestock other than hogs, by 
type and size of enterprise and region, 1975^' 
Enterprise 
and region 
Annual sales of hogs (head) 
100-199 200-499 500-999 1,000-2,499 2,500 and 
over 
All sizes 
Percent of farms 
Feeder pig 
production: 
North Central 
Southeast 
Southwest 
All regions 
79.7 
37.3 
73.0 
47.5 
30.0 
43.8 
70.3 
39.5 
67.6 
c 
9.4 
-
67.3 
32.1 
86.5 
61.7 
Farrow-to-
finish: 
North Central 
Southeast 
Southwest 
All regions 
87.4 
69.9 
83.9 
86.0 
81.6 
52.5 
84.5 
79.3 
65.9 
68.2 
79.2 
66.4 
49.7 
78.0 
55.0 
19.8 
41.2 
79.2 
61.1 
81.7 
77.6 
Feeder pig 
finishing: 
North Central 
Southeast 
Southwest 
All regions 
88.2 
88.4 
76.9 
88.0 
90.0 
50.2 
86.9 
76.2 
72.3 
76.1 
58.4 
30.8 
60.9 
55.7 
-
85.5 
67.8 
63.8 
83.5 
^ Source: (3), 
^ Includes farms with sales of purchases of livestock other than hogs 
in 1975 and those with other livestock on hand in 1975 but no sales. 
^ Insufficient observations for reliable estimate. 
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Appendix Table 9. Distribution of farms selling hogs by type and size of 
enterprise and region, 1975^ 
Enterprise 
Annual sales of hogs (head) 
and region 100-199 200-499 500-999 1,000-2,499 
2,500 and 
over 
All sizes 
Percent of farms 
Feeder pig 
production: 
North Central 
Southeast 
Southwest 
All regions 
42.9 
40.0 
56.8 
42.5 
28.8 
37.3 
27.0 
30.3 
27.1 
12.9 
8.1 
24.4 
1.2 
7.2 
8.1 
2.3 
0 
2.6 
0 
.5 
100.0 
100.0 
100.0 
100.0 
Farrow-to-
finish: 
North Central 
Southeast 
Southwest 
All regions 
31.8 
28.1 
23.8 
31.3 
45.2 
40.0 
30.2 
44.6 
17.8 
20.5 
22.6 
18.1 
5.0 
7.4 
16.2 
5.4 
.2 
4.0 
7.2 
. 6 
100.0 
100.0 
100.0 
100,0 
Feeder pig 
finishing: 
North Central 
Southeast 
Southwest 
All regions 
29.0 
28.3 
22.4 
28.9 
44.9 
28.7 
20.7 
42.9 
22.1 
36.5 
17.2 
23.2 
3.7 
6.5 
39.7 
4.8 
.3 
0 
0 
.2 
100.0 
100.0 
100.0 
100.0 
All hogs; 
North Central 
Southeast 
Southwest 
All regions 
32.7 
31.1 
26.5 
32.5 
42.9 
37.6 
27.1 
42.2 
19.9 
21.0 
19.6 
19.9 
4.3 
7.2 
22.4 
4.8 
.2 
3.1 
4.4 
.6 
100.0 
100.0 
100.0 
100.0 
^ Source: (3). 
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Appendix Table 10. Distribution of hog sales, by type and size of enter­
prise and region, 1975^ 
Enterprise 
Annual sales of hogs (head) 
and region 100-199 200-499 500-999 1,000-2,499 
2,500 and 
over 
All sizes 
Percent of farms 
Feeder pig 
production: 
North Central 
Southeast 
Southwest 
All regions 
16.0 
12.3 
23.0 
15.3 
30.3 
25.5 
35.1 
29.4 
50.2 
20.3 
14.0 
43.6 
3.5 
27.1 
27.9 
8.6 
0 
14.8 
0 
3.1 
100.0 
100.0 
100,0 
100.0 
Farrow-to-
finish: 
North Central 
Southeast 
Southwest 
All regions 
12.1 
6.6 
4.1 
11.2 
37.5 
21.0 
13.8 
34.8 
30.5 
25.4 
20.1 
29.6 
18.1 
16.7 
24.0 
18.1 
1.8 
30.3 
38.0 
6.3 
100.0 
100.0 
100.0 
100.0 
Feeder pig 
finishing: 
North Central 
Southeast 
Southwest 
All regions 
10.7 
7.5 
3.0 
10.0 
36.5 
18.1 
11.5 
33.5 
33.5 
55.4 
11.3 
34.5 
13.7 
19.0 
74.2 
17.2 
5.6 
0 
0 
4.8 
100.0 
100.0 
100.0 
100.0 
All hogs: 
North Central 
Southeast 
Southwest 
All regions 
12.3 
8.0 
4.5 
11.6 
36.4 
21.6 
13.9 
33.8 
33.6 
28.2 
17,0 
32.4 
15.5 
19.3 
40.4 
16.6 
2,2 
22.9 
24.2 
5.6 
100.0 
100.0 
100.0 
100.0 
^ Source; (3). 
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Appendix Table 11. Average number of hogs sold per farm, by type and size 
of enterprise and region, 1975^ 
Enterprise 
and region 
Annual sales of hogs (head) 
100-199 200-499 500-999 1,000-2,499 
2,500 and 
over 
All sizes 
Head 
Feeder pig 
production; 
North Central 
Southeast 
Southwest 
All regions 
140 
145 
122 
140 
394 
323 
389 
379 
693 
743 
519 
697 
1,082 
1,775 
1,033 
1,454 
_b 
2,652 
374 
473 
300 
391 
Farrow-to-
finish: 
North Central 
Southeast 
Southwest 
All regions 
151 
138 
138 
150 
327 
307 
368 
326 
680 
725 
717 
685 
1,419 
1,328 
1,196 
1,399 
3,383 
4,345 
4,233 
4,060 
395 
585 
805 
418 
Feeder pig 
finishing: 
North Central 
Southeast 
Southwest 
All regions 
146 
126 
113 
144 
325 
302 
464 
325 
606 
726 
543 
621 
1,490 
1,386 
1,555 
1,492 
7,500 399 
478 
831 
417 
All hogs: 
North Central 
Southeast 
Southwest 
All regions 
148 
138 
128 
147 
333 
310 
392 
331 
667 
728 
664 
674 
1,417 
1,448 
1,380 
1,419 
4,539 
3,988 
4,233 
4,187 
393 
541 
765 
414 
^ Source: (3). 
^ Insufficient observations for reliable estimate. 
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Appendix Table 12. Average acreage operated per farm, by type and size of 
hog enterprise and region, 1975^ 
Enterprise Annual sales of hogs (head) 
and region 
100-199 200-499 500-999 1,000-2,499 2,500 and All sizes 
over 
Acres 
Feeder pig 
production; 
North Central 198 181 348 b - 236 
Southeast 173 196 197 67 - 184 
Southwest - - - - - 554 
All regions 195 187 343 - - 230 
Farrow-to-
finish 
North Central 325 383 504 616 - 398 
Southeast 334 476 584 342 468 448 
Southwest 605 841 7,096 - 322 2,084 
All regions 329 394 621 571 - 425 
Feeder pig 
finishing; 
North Central 288 327 346 436 - 324 
Southeast 504 265 455 335 - 406 
Southwest 209 - - 650 - 375 
All regions 305 320 360 468 332 
^ Source; (3). 
^ Insufficient observations for reliable estimate. 
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Appendix Table 13. Average acreage operated per farm, by tenure status and 
type of enterprise, all regions combined, 1975^ 
Tenure 
status 
Feeder pig production Farrow-to-finish Feeder pig finishing 
Acres 
Owned 190 340 230 
Part-owned 316 513 437 
Rented 196 375 260 
Other^ 518 1,025 423 
Average 230 425 332 
^ Source: (3). 
^ Mostly institution and similar type farms. 
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Appendix Table 14, Proportion of hogs farms, by tenure category, type, 
size of hog enterprise, and region, 1975^ 
Enterprise, Annual sales of hogs (head) 
region, and 
tenure category 
100-199 200-499 500-999 1,000-2,499 
2,500 and 
over 
All sizes 
Percent c - b of rams 
Feeder pig 
production 
North Central: 
Owned 
Part-owned 
Rented 
All 
56.4 
12.6 
31.0 
100.0 
47.1 
34.5 
19.4 
100.0 
54.3 
39.0 
6.7 
100,0 
_c 
- 52.4 
27.0 
20.6 
100.6 
Southeast : 
Owned 
Part-owned 
Rented 
All 
45.6 
44.6 
4.9 
95.1 
30.0 
47.5 
18.9 
96.4 
74.4 
25.6 
0 
100.0 
63.5 
9.4 
27.1 
100.0 
- 46.3 
39.7 
10.8 
96.8 
Southwest : 
Owned 
Part-owned 
Rented 
All 
-
-
-
-
-
8.1 
78.4 
13.5 
100.0 
tarrow-to-
finish 
North Central: 
Owned 
Part-owned 
Rented 
All 
50.5 
35.6 
13.9 
100.0 
33.9 
42.8 
22.8 
99.5 
25.4 
50.2 
24.4 
100.0 
23.3 
74.3 
2.4 
. 100.0 
-
36.7 
43.2 
19.9 
99.8 
Southeast ; 
Owned 
Part-owned 
Rented 
All 
45.9 
50.2 
1.0 
97.1 
42.9 
53.1 
4.0 
100.0 
40.6 
55.4 
4.0 
100.0 
44.5 
55.5 
0 
100.0 
26.7 
73.3 
0 
100.0 
43.7 
52.9 
2.6 
99.2 
® Source: (3). 
^ Where total is less than 100% difference is due to other forns of 
land control such as institutional farms or managed units. 
Insufficient observations for reliable estimate. 
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Appendix Table 14 - continued 
Enterprise, Annual sales of hogs (head) 
region and 100-199 200-499 500-999 1,000-2 ,499 2,500 and All sizes tenure category over 
Percent of farms'' 
Southwest: 
Owned 23.2 11.3 39.6 - 70.6 31.5 
Part-owned 33.9 88.7 50.9 - 29.4 56.2 
Rented 39.3 0 9.4 - 0 11.5 
All 96.4 100.0 99.9  - 100.0 99.2 
Feeder oig 
finishing 
North Central-
34.8 Owned 48.1 31.8 30.8 20.7 
Part-owned 41.2 42.9 55.6 71.1 - 47.9 
Rented 10.7 24.3 14.1 8.2 - 16.9 
All 100.0 99.0 100.0 100.0 - 99.6  
Southeast: 
Owned 41.5 34.8 51.6 65.4 - 44.3 
Part-owned 58.5 53.7 48.4 34.6 - 51.9 
Rented 0 0 0 0 - 0 
All 100.0 88.5  100.0 100.0 — 96.7 
Southwest : 
38.8 Owned : 80.8 — - 0 -
Part-owned 7.7 - - 60.9 - 43.1 
Rented ^ 11.5 - - 39.1 - 18.1 
All , 100.0 — 100.0 
" 
100.0 
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Appendix Table 15. Proportion of land operated, by tenure category, type 
A 
of hog enterprise, and region, 1975 
Region and 
tenure category 
Feeder pig 
production 
Farrow-to-
finish 
Feeder pig 
finishing 
Percent of acres 
North Central: 
Owned 60.7 53.2 48.8 
Cash rent 22.9 16.8 10.7 
Share rent 16.4 29.9 40.3 
Managed 0 .1 .2 
Southeast : 
Owned 64.5 66.5 70.0 
Cash rent 19.0 27.9 26.0 
Share rent 13.6 5.6 4.0 
Managed 2.9 _b -
Southwest : 
Owned 20.8 86.4 46.5 
Cash 75.8 7.2 21.9 
Share rent 3.4 6.3 31.6 
Managed 0 .1 0 
All regions : 
Owned 60.4 56.6 50.8 
Cash rent 23.5 17.2 12.5 
Share rent 15.7 26.1 36.5 
Managed .4 .1 .2 
^ Source: (3). 
^ Less than 0.05%. 
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Appendix Table 16. Acquisition pattern of land owned by hog producers by 
â b 
type of hogs produced and region ' 
Region and 
year obtained 
Enterprise 
Feeder pig 
production 
Farrow-to-
finish 
Feeder pig 
finishing Total 
Percei It 
North Central: 
1971-75 
1966-70 
1961-65 
1956-60 
1951-55 
Before 1951 
34.6 
6.0 
14.0 
23.7 
1.2 
20.5 
24.2 
18.5 
18.3 
12.0 
7.0 
20.0 
19.9 
12.9 
29.1 
22.1 
3.9 
12.1 
24.6 
16.5 
19.5 
14.6 
5.9 
18.9 
Total 100.0 100.0 100.0 100.0 
Southeast: 
1971-75 
1966-70 
1961-65 
1956-60 
1951-55 
Before 1951 
8.8 
13.8 
14.8 
19.4 
14.2 
29.0 
11.9 
12 .6 
11.6 
14.3 
7.3 
42.3 
14.4 
9.7 
14.9 
12.2 
8.5 
40.3 
12.0 
12.3 
12.6 
14.5 
8.3 
40.3 
Total 100.0 100.0 100.0 100.0 
Southwest : 
1971-75 
1966-70 
1961-65 
1956-60 
1951-55 
Before 1951 
c 2.6 
2.0 
3.3 
8.2 
2.2 
81.7 
-
3.1 
3.4 
4.4 
7.8 
3.7 
77.6 
Total - 100.0 0 100.0 
^ Source: (3). 
^ Data show the percentage of all land owned, whether acquired by pur­
chase, inheritance, gift or other means, according to the time of acquisi-
sion by the person who was operating the farm in 1975. 
^ Insufficient observation for reliable estimate. 
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Appendix Table 17. Extent of landlord participation in hog production, by 
tenure category, region, and type of enterprise, 
1975*' ^  
Region and Feeder pig Farrow-to- Feeder pig 
tenure category production finish finishing 
Percent of farms 
North Central 
Part-owned 1.5 7.7 3.4 
Rented 8.0 36.4 60.8 
Southeast : 
Part-owned 0 2.1 6.3 
Rented 11.0 0 0 
Southwest : 
Part-owned 0 0 0 
Rented - 0 7.4 0 
All regions: 
Part-owned 1.1 6.9 3.6 
Rented 8.2 35.7 59.0 
* Source: (3). 
^ Percent of part-owned and rented farms on which landlord had finan­
cial interest in hog enterprise. 
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Appendix Table 18. Landlord's share of income on rented farms where land­
lord shared in hog production, income, and expenses, by 
type of enterprise and region, 1975^ 
Region 
Feeder pig production Farrow-to-finish Feeder pig finishing 
Crops Hogs Other Crops Hogs Other Crops Hogs Other 
Percent of income 
North Central 42.8 48.6 46.4 47.7 49.1 25.0 29.8 50.0 20.8 
Southeast 33.0 33.0 0 - 38.9 0 50.0 50,0 0 
Southwest _b - - - - - - - -
All regions 42.6 48.2 45.4 47.4 49.0  24.8 49.8  50.0 20.5 
^ Source; (3). 
^ Insufficient observations for reliable estimate. 
Appendix Table 19. Proportion of feeder pig production enterprise litters farrowed, by month, size 
of enterprise, and region 1975^ 
Region and 
Jan. Feb. Mar. 
size class Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 
Percent of litters 
North Central: 
100-199 5.1 3.4 17.9 9.0 4.0 5.3 17.5 0.9 14.1 10.9 10.6 1.3 100.0 
200-499 2.9 11.3 15.1 7.5 14.3 7.3 11.4 .7 7.0 8.0 6.6 7.9 100.0 
500-999 9.8 5.7 6.4 10.3 9.6 11.7 6.2 11.6 7.2 4.4 10.0 7.1 100.0 
1,000-2,499 _b - - - — _ 
2,500 and over - - - - — — _ 
All sizes 6.9 7.1 11.3 9.0 9.9 9.2 10.0 6.1 8.2 6.7 9.3 6.3 100.0 
Southeast: 
100-199 8.3 5.9 13.7 9.3 3.3 6.4 15.5 8.8 8.3 7.1 8.2 4.7 100.0 
200-499 8.2 7.3 10.2 12.1 6.5 7.4 9.9 8.5 4.3 8.0 9.6 8.0 100.0 
500-999 10.1 7.0 8.1 9.2 6.6 7.9 8.5 8.6 7.8 10.0 8.4 7.8 100.0 
1,000-2,499 8.5 8.6 8.7 8.5 8.2 8.2 8.3 8.4 8.0 8.4 8.3 7.9 100.0 
2,500 and over 
- - - - - - — _ 
All sizes 8.7 7.5 9.5 9.7 6.8 7.7 9.8 8.5 7.1 8.4 8.7 7.6 100.0 
Southwest : 
100-199 - — — — — _ 
200-499 - - - — — — _ 
500-999 — — — — _ _ 
1,000-2,499 - - — — 
2,500 and over - - - - - — — — _ 
All sizes 4.9 10.0 3.6 10.4 5.3 17.6 13.3 3.7 3.1 5.4 13.3 9.4 100.0 
All regions: 
100-199 5.6 4.1 16.8 9.1 3.8 5.8 17.2 2.3 12.8 10.1 10.4 2.1 100.0 
200-499 3.9 10.6 14.1 8.4 12.9 7.4 11.1 2.1 6.5 7.9 7.1 7.9 100.0 
500-999 9.8 5.8 6.5 10.2 9.3 11.2 6.4 11.2 7.2 5.1 9.9 7.2 100.0 
1,000-2,499 9.4 7.4 10.2 7.3 7.0 9.2 10.0 7.2 7.0 7.2 11.1 6.9 100.0 
2,500 and over - - - - - - - - - - - - -
All sizes 7.2 7.2 10.9 9.2 9.3 8.9 10.0 6.6 7.9 7.0 9.2 6.6 100.0 
^ Source: (3). 
^ Insufficient observations for reliable estimate. 
Appendix Table 20. Proportion of farrow-to-finish enterprise litters farrowed 
enterprise, and region, 1975^ 
, by month, size of 
Region and 
size class Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 
Percent of litters 
North Central: 
100-199 
200-499 
500-999 
1,000-2,499 
2,500 and over 
All sizes 
3.7 
8.3 
5.2 
17.6 
_b 
8.2 
13.8 
5.6 
4.7 
5.3 
6.3 
16.7 
11.6 
14.1 
6.3 
12.2 
6.3 
8.7 
8.4 
8.6 
8.1 
9.2 
6.2 
7.2 
10.7 
7.7 
8.3 
9.6 
6.2 
4.9 
7.4 
12.9 
12.5 
11.3 
7.2 
11.2 
2.8 
8.7 
7.5 
8.8 
8.1 
6.7 
4.4 
3.8 
10.9 
5.6 
12.6 
11.1 
10.9 
4.4 
10.0 
5.7 
9.4 
10.5 
9.9 
9.4 
1.3 
3.9 
10.2 
5.4 
5.8 
100.0 
100.0 
100.0 
100.0 
100.0 
Southeast: 
100-199 
200-499 
500-999 
1,000-2,499 
2,500 and over 
All sizes 
9.6 
12.0 
8.2 
6.2 
8.1 
8.8 
4.0 
4.8 
7.2 
9.0 
8.2 
7.0 
9.8 
11.6 
7.4 
8.8 
8.3 
9.0 
10.3 
10.5 
10.8 
11.8 
8.4 
10.1 
5.0 
6.4 
7.4 
5.6 
8.5 
7.0 
13.3 
8.6 
9.9 
10.0 
8.5 
9.5 
13.1 
8.9 
8.3 
8.8 
8.2 
8.9 
7.5 
7.2 
6.1 
6.5 
8.0 
7.1 
4.2 
7.2 
8.1 
8.6 
8.4 
7.8 
12.3 
9.0 
8.7 
9.5 
8.4 
9.1 
7.1 
7.4 
8.9 
10.5 
8.4 
8.5 
3.8 
6.4 
9.0 
4.7 
8.6 
7.2 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
Southwest : 
100-199 
200-499 
500-999 
1,000-2,499 
2,500 and over 
All sizes 
8.8 
6.2 
6.2 
7.4 
8.2 
5.6 
10.8 
10.8 
7.9 
9.1 
9.0 
9.8 
9.8 
8.8 
9.8 
6.1 
8.9 
8.9 
7.6 
7.7 
3.8 
9.1 
9.1 
8.7 
7.6 
9.8 
4.9 
4.9 
8.6 
6.9 
6.8 
9.7 
9.7 
7.9 
9.3 
22.7 
6.2 
6.2 
8.7 
9.3 
6.0 
10.2 
10.2 
8.3 
8.9 
8.4 
5.0 
5.0 
8.7 
7.0 
2.9 
9.8 
9.8 
9.1 
8.3 
10.1 
9.4 
9.4 
8.4 
7.9 
100.0 
100.0 
100.0 
100.0 
100.0 
All regions: 
100-199 4.2 13.0 16.1 6.6 8.8 8.7 12.9 3.4 6.5 12.6 5.8 1.5 100.0 
200-499 8.5 5.5 11.6 8.8 6.3 9.5 12.3 8.5 4.6 10.9 9.3 4.1 100.0 
500-999 5.5 5.0 13.5 8.6 7.3 6.5 11.0 7.3 4.3 10.6 10.3 10.1 100.0 
1,000-2,499 16.1 6.0 6.8 8.9 9.9 5.5 7.6 8.7 10.7 4.9 9.8 5.3 100.0 
2,500 and over 7.9 7.8 8.0 6.4 9.2 6.7 7.8 15.7 8.0 6.6 9.2 6.7 100.0 
All sizes 8.3 6.5 11.7 8.4 7.7 7.6 10.9 8.0 5.9 9.8 9.3 6.0 100.0 
^ Source: (3). 
Insufficient observations for reliable estimate. 
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Appendix Table 21. Proportion of producers buying breeding stock, by kind 
of stock and type and size of enterprise, all regions, 
1975* 
Type of Annual sales of hogs (head) 
enterprise and 
breeding stock 100-199 200-499 500-999 1,000-2,499 
2,500 and 
over 
All sizes 
Percent of producers 
Feeder pig 
production: 
Sows 
Bred gilts 
Other gilts 
Boars 
12.5 
16.2 
2.2 
45.4 
2.6 
3.5 
17.4 
55.6 
19.1 
18.0 
35.3 
92.6 
5.1 
0 
34.3 
66.3 
b 10.8 
12.6 
15.5 
60.1 
Farrow-to-
finish: 
Sows 
Bred gilts 
Other gilts 
Boars 
0.4 
7.1 
2.1 
65.0 
1.0 
1.2 
4.9 
63.5 
1.8 
1.6 
14.0 
69,2 
4.7 
1.8 
8.7 
89.4 
0 
1.7 
26.6 
72.0 
1.2 
3.1 
6.0 
65.9 
* Source: (3). 
^ Insufficient observations for reliable estimate. 
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Appendix Table 22. Prices paid for boars per head, by type and size of 
enterprise and region, 1975^ 
Enterprise Annual sales of hogs (head) 
and region 
100-199 200-499 500-999 1,000-2,499 2,500 and All sizes 
over 
Dollars per head 
Feeder pig 
production: 
North Central 153 218 244 b - 221 
Southeast 187 231 201 299 381 254 
Southwest - - - - - 171 
All regions 161 220 240 - - 227 
Farrow-to-
finish; 
North Central 217 233 333 265 - 260 
Southeast 196 216 299 373 333 289 
Southwest 207 323 193 - 342 281 
All regions 215 233 328 279 263 
^ Source: (3). 
^ Insufficient observations for reliable estimate. 
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Appendix Table 23. Proportion of feeder pigs purchased quarterly by 
farmers finishing feeder pigs, by size of enterprise 
and region, 1975^ 
Region and 
quarter^ 
Annual sales of hogs (head) 
100-199 200-499 500-999 1,000-2,499 2,500 and 
over 
All sizes 
Percent of pigs 
North Central: 
1 
2 
3 
4 
29 
23 
18 
30 
27 
22 
29 
22 
25 
29 
22 
24 
24 
25 
35 
16 
c 25 
25 
28 
22 
Southeast: 
1 
2 
3 
4 
29 
25 
18 
28 
14 
14 
14 
58 
13 
35 
16 
36 
24 
26 
36 
14 
-
18 
28 
21 
33 
Southwest: 
1 
2 
3 
4 
5 
22 
67 
6 
-
-
24 
29 
24 
23 
-
25 
28 
24 
23 
All regions : 
1 
2 
3 
4 
29 
23 
18 
30 
27 
21 
29 
23 
23 
30 
21 
26 
24 
26 
33 
17 
-
24 
26 
27 
23 
^ Source; (3). 
^ Quarter 1 is January through March; other quarters follow by 3-month 
periods. 
^ Insufficient observations for reliable estimate. 
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Appendix Table 24. Weight of feeder pigs purchased by farmers finishing 
feeder pigs, by size of enterprise and region, 1975^ 
Annual sales of hogs (head) 
Region 100-199 200-499 500-999 1,000-2,499 2,500 and 
over 
All sizes 
Pounds per head 
North Central 48 50 54 48 _b 51 
Southeast 59 47 56 54 - 54 
Southwest 46 
-
- 49 - 56 
All regions 49 49 53 49 - 51 
^ Source: (3). 
Insufficient observations for reliable estimate. 
Appendix Table 25. Length of production period from farrowing or purchase 
until sale, by type of enterpires and region, 1975^ 
Region Feeder pig production 
Farrow-to-
finish 
Feeder pig 
finishing 
Days 
North Central 56 179 134 
Southeast 69 170 122 
Southwest 79 173 121 
All regions 59 178 132 
^ Source: (3). 
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Appendix Table 26. Losses in hog production, by type and size of enter­
prise and region, 1975^' ^  
Enterprise 
and region 
Annual sales of hogs ( lead) 
100-199 200-499 500-999 1,000-2,499 2,500 and 
over 
All sizes 
Percent of weight 
Feeder pig 
production: 
North Central 
Southeast 
Southwest 
All regions 
2.5 
2.3 
2.5 
1.9 
3.7 
2.3 
2.4 
2.5 
2.4 
c 
2.9 
-
2.4 
3.0 
3.7 
2.5 
Farrow-to-
finish: 
North Central 
Southeast 
Southwest 
All regions 
1. 6 
2.3 
2.1 
1.6 
1.5 
1.8 
2.1 
1.5 
1.5 
1.7 
2.5 
1.6 
1.5 
2.1 
1.6 
2.8 
2.8 
1.5 
2.2 
2.4 
1.6 
Feeder pig 
finishing: 
North Central 
Southeast 
Southwest 
All regions 
1.7 
2.3 
7.0 
1.9 
1.3 
1.8 
1.4 
1.8 
2.1 
1.8 
2.3 
3.4 
2.1 
2.4 
-
1.7 
2.3 
2.2 
1.8 
^ Source: (3). 
^ Losses are presented by weight lost as a percentage of liveweight 
produced plus weight lost. Losses are death losses plus losses from any 
other cause, including theft, regardless of whether indemnified by insur­
ance or other means. 
^ Insufficient observations for reliable estimate. 
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Appendix Table 27. Proportion of weight of all hog feedstuffs produced on 
farms where fed, by type and size of enterprise and 
region, 1975^' ^  
Enterprise 
and region 
Annual sales of hogs (head) 
100-199 200-499 500-999 1,000-2,499 2,500 and 
over 
All sizes 
Percent of weight 
Feeder pig 
production: 
North Central 
Southeast 
Southwest 
All regions 
38.8 
49.1 
41.4 
59.5 
46.1 
54.8 
46.4 
39.8 
45.5 
c 
3.6 
-
48.2 
36.1 
30.3 
44.4 
Farrow-to-
finish: 
North Central 
Southeast 
Southwest 
All regions 
67.5 
64.3 
28.9 
66.9 
66.0 
71.8 
19.1 
66.0 
60.3 
62.1 
7.1 
59.6 
36.4 
29.3 
51.6 
20.8 
0 
62.3 
49.1 
6.0 
59.5 
Feeder pig 
finishing: 
North Central 
Southeast 
Southwest 
All regions 
70.4 
59.7 
59.0 
69.5 
70.7 
44.0 
69.5 
68.3 
43.0 
64.0 
35.2 
0 
4.3 
25.2 
-
62.3 
37.2 
5.9 
58.0 
® Source: (3). 
^ Includes all feedstuffs regardless of kind or source. 
Insufficient observations for reliable estimate. 
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Appendix Table 28. Extent of use of feed mills in hog production, by type 
of enterprise and region, 1975^' ^  
Enterprise Tvoe of feed mill 
and region 
None Tractor mill Electric mill Both types 
Percent of farms 
Feeder pig 
production: 
North Central 63.2 35.8 1.0 0 
Southeast 79.6 13.8 6.6 0 
Southwest 29.7 62.2 8.1 0 
All regions 65.7 32.3 2.1 0 
Farrow-to-
finish: 
North Central 24.4 63.1 12.0 .5 
Southeast 37.7 40.4 21.1 .8 
Southwest 29.4 53.6 17.0 0 
All regions 25.7 60.9 12.9 .5 
Feeder pig 
finishing: 
North Central 36.0 52.2 11.3 .5 
Southeast 41.7 31.8 26.5 0 
Southwest 56.9 23.3 19.8 0 
All regions 37.0 49.8 12.8 .4 
^ Source: (3). 
^ Data are percent of producers reporting use of each type of feed 
mill on the farm. 
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Appendix Table 29. Age structure of farm-type feed mills used in hog 
finishing operations, by size of enterprise, all 
a b 
regions combined, 1975 ' 
Type of mill Annual sales of hogs (head) 
and year 
manufactured 100-199 200-499 500-999 1,000-2,499 2,500 and 
over 
All sizes 
Percent of feed mills 
Tractor mill: 
Before 1956 
1956-65 
1966-70 
1971-75 
All 
10.0 
18.3 
42.3 
29.4 
100.0 
0.2 
18.1 
40.3 
41.4 
100.0 
0.3 
4.8 
33.4 
61.5 
100.0 
0 
12.9 
87.1 
100.0 
0 
82.7 
17.3 
100.0 
3.3 
14.9 
38.6 
43.2 
100.0 
Electric mill: 
Before 1956 
1956-65 
1966-70 
1971-75 
All 
28.3 
30.5 
5.6 
35.6 
100.0 
0 
15.0 
54.1 
30.9 
100.0 
1.8 
11.3 
58.6 
28.3 
100.0 
0 
0 
15.6 
84.4 
100.0 
0 
14.6 
9.6 
75.8 
100.0 
4.6 
13.9 
28.9 
42.6 
100.0 
^ Source: (3). 
^ Data from farms with farrow-to-finish and feeder pig finishing 
enterprises are combined. 
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Appendix Table 30. Extent of multi-enterprise use of feed mills used in 
hog finishing enterprises, by type and size of hog 
enterprise, all regions combined, 1975^ 
Type of enter-
Annual sales of hogs (head) 
prise auQ InlxX 
and percentage 100-199 200-499 500-999 1,000-2,499 2,500 and All sizes 
of use for hogs over 
Percent of farms 
Farrow-to-
finish 
Tractor mill: 
100 36 43 51 46 100 42 
75-99 12 31 39 19 0 26 
50-74 43 23 10 35 0 28 
Less than 50 9 3 0 0 0 4 
All 100 100 100 100 100 100 
Electric mill 
100 52 74 85 96 85 78 
75-99 48 16 7 4 0 15 
50-74 0 8 4 0 15 5 
Less than 50 0 2 4 0 0 2 
All 100 100 100 100 100 100 
Feeder pig 
finishing 
Tractor mill: •L. 
100 27 20 49 D - 29 
75-99 21 32 26 - - 28 
50-74 48 29 25 - - 34 
Less than 50 4 19 0 - - 9 
All 100 100 100 - - 100 
Electric mill: 
100 10 57 100 85 - 51 
75-99 82 41 0 15 - 46 
50-74 8 2 0 0 - 3 
Less than 50 0 0 0 0 - 0 
All 100 100 100 100 100 
^ Source: (3) . 
^ Insufficient observations for reliable estimate. 
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Appendix Table 31. Relative importance of kinds of bedding materials used 
Q b 
in hog production, by region, 1975 ' 
Material North Central Southeast Southwest All regions 
Percent of weight 
Wood products 2.0 23.4 1.4 3.1 
Straw 90.6 22.0 63.8 87.2 
Hay 1.4 2.5 15.8 1.5 
Corn residues 5.8 .7 .3 5.4 
Other .2 51.4 18.7 2.8 
Total 100.0 100.0 100.0 100.0 
^ Source: (3). 
^ Importance measured by weight of materials. 
363 
Appendix Table 32. Amount of bedding used per 100 head of sales on farms 
using some bedding, by type and size of enterprise and 
region, 1975^ 
Enterprise Annual sales of hogs (head) 
and region 
100-199 200-499 500-999 1,000-2,499 2,500 and All sizes 
over 
Tons per 100 head of sales 
Feeder pig 
production: 
North Central 2.9 2.4 1.5 b — 2.0 
Southeast 5.2 1.3 1.6 0.3 - 1.4 
Southwest - - - - - 1.0 
All regions 3.2 2.2 1.5 - - 1.9 
Farrow-to-
finish: 
North Central 5.7 6.5 2.3 1.9 - 4.2 
Southeast 1.7 7.6 1.0 1.3 0.3 2.5 
Southwest 1.9 1.1 0.8 - .4 .6 
All regions 5.5 6.5 2.2 1.8 - 3.9 
Feeder pig 
finishing: 
North Central 9.5 3.9 3.0 1.6 - 3.8 
Southeast .9 .9 1.6 .7 - .7 
Southwest 2.2 - - .2 - .3 
All regions 9.4 3.9 2.8 1.5 3.5 
^ Source: (3). 
^ Insufficient observations for reliable estimate. 
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Appendix Table 33. Proportion of producers using specified kinds of manure 
hand] 
1975' 
ling equipment, by type of enterprise and region, 
.a 
Equipment Regions and enterprise^ 
North Central Southeast Southwest 
Type 1 Types 2 & 3 Type 1| Types 2 & 3 Type 1 Types 2 & 3 
Percent of oroducers 
Tractor loaded^ 48.9 58.9 2.6 3.7 _d 8.6 
Spreader, solid® 73.4 89.0 8.2 13.2 - 5.7 
Spreader, surface 
liquid^ 6.2 10.6 2.0 3.9 - 15.8 
Spreader, inject 
liquids 0 0.7 0 0 - 0 
Storage^ 9.7 6.9 30.3 26.0 - 9.3 
Source: (3). 
^ Type 1 = feeder pig production; Type 2 = farrow-to-finish; Type 3 = 
feeder pig production. 
c 
All types of tractor-rmounted-loaders. 
Insufficient observations for reliable estimate. 
® All types of tractor-powered solid manure spreaders. 
^ All types of liquid manure spreaders equipped for surface applica­
tion only. 
® All types of liquid manure spreaders equipped for injective liquids 
into the soil. 
^ All types of storage for liquid or solid wastes except pit storage 
beneath slotted floor buildings. 
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Appendix Table 34. Proportion of producers using specified kinds of manure 
handling equipment, by type and size of enterprise, all 
regions combined, 1975^ 
Enterprise and 
equipment^ 
Annual sales of hogs (head) 
100-199 200-499 500-999 1,000-2,499 2,500 and 
over 
All sizes 
Percent of producers 
Feeder pig 
production: 
Tractor loader 
Spreader, solid 
Spreader, sur­
face liquid 
Spreader, inject 
liquid 
Storage" 
35.5 
49.8 
.1 
0 
11.4 
54.2 
73.5 
0 
0 
22.5 
37.0 
72.6 
21.2 
0 
4.2 
_c 40.2 
61.7 
5.4 
0 
13.7 
Farrow-to-finish 
and feeder pig 
finishing: 
Tractor loader 
Spreader, solid 
Spreader, sur­
face liquid 
Spreader, inject 
liquid 
Storage^ 
47.1 
77.7 
.6 
0 
1.1 
58.7 
88.2 
7.1 
.1 
9.0 
47.0 
72.0 
27.7 
1.0 
15.5 
65.9 
70.2 
28.2 
6.1 
29.3 
9.5 
20.9 
16.2 
8.6 
59.7 
52.8 
80.3 
10.2 
.6 
9.3 
^ Source; (3). 
^ Description of equipment is contained in the footnotes to Appendix 
Table 33. 
Insufficient observations for reliable estimate. 
Mostly lagoons with a few holding ponds. Pit storage was included 
as a component part of slotted floor buildings. 
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Appendix Table 35. Age structure of nonportable facilities used in hog 
production, by type of enterprise and region, 1975^' ^  
Region and year Feeder pig Farrow-to- Feeder pig 
of construction production finish finishing 
Percent of facilities 
North Central: 
Before 1946 24.0 18.7 21.1 
1946-55 13.3 12.3 10.3 
1956-65 30.0 26.0 26.0 
1966-70 9.4 17.2 14.2 
1971-75 23.3 25.8 28.4 
Total 100.0 100.0 100.0 
Southeast : 
Before 1946 9.3 6.5 3.6 
1946-55 6.7 7.1 5.0 
1956-65 26.1 31.0 19.8 
1966-70 25.7 22.6 40.8 
1971-75 32.2 32.8 30.8 
Total 100.0 100.0 100.0 
Southwest : 
Before 1946 4.2 4.7 6.1 
1946-55 6.1 7.6 3.1 
1956-65 23.9 26.9 40.0 
1966-70 37.0 23.3 36.6 
1971-75 28.8 37.5 14.2 
Total 100.0 100.0 100.0 
^ Source: (3). 
^ All facilities included in Table 27 combined and weighted equally 
regardless of cost. 
Appendix Table 36. Age structure of nonportable hog production facilities for small and large 
farrow-to-finish enterprises, all regions combined, 1975^' ^  
Size of Type of facility 
enterprise 
and year of Farrowing Nurseries 
Crow-
finish Other Grain 
Other 
feed Paved Stock Manure Total 
construction houses houses buildings storage storage lots water facilities 
Percent of facilities 
Annual sales 
100-199: 
Before 1946 39.1 23.4 43.2 53.0 28.3 18.8 23.6 19.2 1.8 24.6 
1946-55 13.7 13.3 23.0 0 14.9 28.2 7.5 7.4 7.4 12.2 
1956-65 27.6 46.7 19.1 32.2 24.6 35.1 41.4 36.0 42.5 32.8 
1966-70 11.1 11.4 9.7 3.9 11.0 14.1 15.8 15.9 26.7 15.2 
1971-75 8.5 5.2 5.0 10.9 21.2 3.8 11.7 21.5 21.6 15.2 
All 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Annual sales 
2,500 and over: 
Before 1946 0 0 0 0 0 0 0 0 0 0 
1946-55 0 0 0 0 0 0 0 0 0 0 
1956-65 20.1 27.7 30.0 85.6 12.2 14.2 100.0 20.6 20.7 25.8 
1966-70 16.4 10.8 13.2 2.4 27.7 11.7 0 27.3 4.3 15.5 
1971-75 63.5 61.5 56.8 12.0 60.1 74.1 0 52.1 75.0 58.7 
All 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
^ Source: (3). 
All facilities weighted equally regardless of size or cost. Some types of facilities, such 
as nurseries and manure facilities, were not present on many farms. 
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Appendix Table 37. Age structure of nonportable hog production facilities 
used in farrow-to-finish enterprise, by size of enter­
prise, all regions combined, 1975^' ^  
Year of 
construction 
Annual sales of hogs (head) 
100-199 200-499 500-999 1,000-2,499 2,500 and 
over 
All sizes 
Percent of facilities 
Before 1946 24.6 16.3 14.2 11.9 0 17.9 
1946-55 12.2 15.1 6.5 8.5 0 12.0 
1956-65 32.8 25.1 20.5 24.5 25.8 26.3 
1966-70 15.2 17.3 20.3 22.0 15.5 17.6 
1971-75 15.2 26.2 38.5 33.1 58.7 26.2 
All 100.0 100.0 100.0 100.0 100.0 100.0 
^ Source: (3). 
^ All facilities included in Table 27 for farrow-to-finish enter­
prises combined and weighted equally reagrdless of cost. 
Appendix Table 38. Nursery space per litter produced annually, by type and 
size of enterprise, all regions combined, 1975^' 
Enterprise and 
nursery type iOO-199 
Annual sales of hogs (head) 
200-499 500-999 1,000-2,499 
2,500 and 
over 
All sizes 
Feeder pig 
production; 
Solid floor 
Slotted floor 
Farrow-to-finish 
Solid floor 
Slotted floor 
33 
14 
23 
22 
Square feet per litter produced 
19 
8 
21 
16 
13 8 
_c 16 
8 9 - 8 
12 11 10 15 
16 9 7 12 
a Source: (3). 
Measure applies only to farms using nurseries. Data are the result 
of dividing space provided in nurseries by the number of litters produced 
in 1975. 
Inadequate observations for reliable estimate. 
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Appendix Table 39. Space per head of slaughter hogs finished annually, by 
type of finishing building and size of enterprise, all 
regions combined, 1975^' 
Type of 
building 
Annual sales of hogs (head) 
100-199 200-499 500-999 1,000-2,499 2,500 and 
over 
All sizes 
Square feet per head sold 
Solid floor 9.9 9.3 7.4 5.6 _c 8.3 
Slotted floor 11.7 7.7 7.1 4.6 3.2 5.6 
Mixed^ 12.8 11.3 10.0 6.9 5.4 85. 
^ Source: (3). 
Space provided in finishing buildings divided by annual sales of 
slaughter hogs in 1975. Includes hogs finished in both feeder pig finish­
ing and farrow-to-finish enterprises. 
^ Insufficient observations for reliable estimate. 
Farms using both solid and slotted floor housing. 
Appendix Table 40. Amount of paved lot per unit of annual sales, by size 
of enterprise and region, 1975^' ^  
Region Feeder pig 
production 
Farrow-to-
finish 
Feeder of 
finishing 
Sq. ft. per litter Sq. ft. per head sold 
North Central 21 7 7 
Southeast 11 4 8 
Southwest - 3 
c 
All regions 20 7 7 
^ Source: (3). 
^ Paved lot spaced divided by litters of feeder pigs produced or 
number of hogs sold in 1975. 
^ Insufficient observations for reliable estimate. 
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Appendix Table 41. Proportion of acreage of specified types of pasture 
used in hog production, by region, 1975^ 
Forage type North Central Southeast Southwest All regions 
Percent of acres 
Grain crops 3.0 5.5 0 3.3 
Legumes 15.7 5.6 1.0 14.1 
Grasses 26.8 39.2 89.4 29.5 
Grass-legume mixes 43.9 24.4 5.9 40.6 
Small grains 5.6 6.4 3.4 5.7 
Corn stalks 3.2 6.6 0 3.6 
Woodland 1.8 12.3 .3 3.2 
All 100.0 100.0 100.0 100.0 
^ Source: (3). 
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Appendix Table 42. Percentage of farms not using field fencing in connec­
tion with hog production, by type and size of enter­
prise and region, 1975^ 
Enterprise Annual sales of hogs (head) 
and region 
100-199 200-499 500-999 1,000-2,499 2,500 and All sizes 
over 
Percent of farms 
Feeder pig 
production: 
North Central 20 35 35 b - 28 
Southeast 9 11 5 27 - 12 
Southwest - - - - - 6 
All regions 18 29 32 - - 25 
Farrow-to-
finish: 
North Central 23 18 10 8 - 18 
Southeast 5 4 19 11 47 10 
Southwest 13 6 11 - 12 17 
All regions 21 17 11 10 - 17 
Feeder pig 
finishing: 
North Central 38 57 68 92 - 55 
Southeast 24 54 28 52 - 36 
Southwest 77 - - 46 - 42 
All regions 38 57 61 78 53 
^ Source: (3). 
^ Insufficient observations for reliable estimate. 
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Appendix Table 43. Amount of field fencing per farm using hog fencing, by 
type and size of enterprise, all regions combined, 
1975* 
Enterprise 
Annual sales of hogs (head) 
100-199 200-499 500-999 1,000-2,499 2,500 and 
over 
All sizes 
Rods^ 
Feeder pig 371 316 661 915 _c 433 
production (265) ( 83) ( 95) ( 63) - (111) 
Farrow-to- 362 490 607 828 1,349 497 
finish (251) (150) ( 98) ( 55) ( 33) (119) 
Feeder pig 870 252 521 1,118 _ 566 
finishing (580) ( 77) ( 76) ( 80) (135) 
* Source : (3). 
^ Total rods per farm of all types of field fencing enclosing fields 
used by hogs. Rods per 100 hogs sold annually are shown in parentheses. 
One rod equals 16.5 feet. 
^ Insufficient observations for reliable estimate. 
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Appendix Table 44. Distribution of field fencing used in connection with 
hog production, by type of fence and enterprise and 
region, 1975^' ^  
Fence type 
and region Barbed Woven Woven Board Electric Other 
permanet temporary 
Rods Pet. Rods Pet. Rods Pet. Rods Pet. Rods Pet. Rods Pet. 
Feeder pig 
production: 
North Central 122 30 198 49 3 1 3 1 77 19 0 0 
Southeast 21 4 401 76 3 1 1 100 19 2 X 
Southwest 320 35 537 58 0 0 0 0 57 6 6 1 
All regions 104 24 242 56 3 1 2 X 81 19 1 X 
Farrow-to-
finish: 
North Central 26 6 338 79 13 3 2 X 45 10 7 2 
Southeast 132 12 779 73 0 0 2 X 157 15 0 0 
Southwest 88 12 407 58 5 1 0 0 174 25 33 4 
All regions 37 8 382 77 12 2 2 X 58 12 6 1 
Feeder pig 
finishing: 
North Central 184 34 228 54 8 1 12 2 45 8 3 1 
Southeast 24 3 649 87 0 0 0 0 76 10 0 0 
Southwest 0 0 493 82 0 0 0 0 0 0 105 18 
All regions 160 28 336 60 7 1 11 2 47 8 6 1 
^ Source: (3). 
^ Includes total fencing around fields used by hogs. Excludes farms 
using no field fencing. Amounts are given in 4ods (16.5 feet per rod). 
^ Less than 0.5%. 
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Appendix Table 45. Horsepower of tractors used in hog production, by type 
and size of enterprise, 1975^' ^  
Enterprise Annual sales of hogs (head) 
and horsepower 
100-199 200-499 500-999 1,000-2,499 j 2,500 and All sizes 
1 over 
Percent of tractors 
Feeder pig 
production: 
Less than 25 19.2 19.6 1.2 c - 14.0 
25-49 42.8 51.5 40.0 - - 45.1 
50-79 36.6 26.2 45.9 - - 35.5 
80-109 .7 2.2 11.7 - - 4.6 
110 and over .7 .5 1.2 - - .8 
All sizes 100.0 100.0 100.0 - - 100.0 
Farrow-to-
finish: 
Less than 25 11.8 6.8 6. 6 3.2 7.7 8.4 
25-49 40.6 34.0 32.1 38.0 15.8 35.7 
50-79 35.1 38.8 35.3 36.4 38.2 36.8 
80-109 10.9 16.7 14.5 10.4 15.3 14.0 
110 and over 1.6 3.7 11.5 12.0 23.0 5.1 
All sizes 100.0 100.0 100.0 100.0 100.0 100.0 
Feeder pig 
finishing: 
Less than 25 12.9 4.4 8.3 0 - 7.4 
25-49 33.6 52.1 24.5 19.6 - 40.3 
50-79 25.0 23.0 21.6 32.8 - 23.4 
80-109 27.9 17.0 25.8 47.6 - 22.6 
110 and over . 6 3.5 19.8 0 - 6.3 
All sizes 100.0 100.0 100.0 100.0 100.0 
^ Source: (3). 
^ Producers often used more than one tractor. All are included in 
this distribution. 
Insufficient observations for reliable estimate. 
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Appendix Table 46. Age structure of tractors used in hog production, by 
type and size of enterprise, all regions combined, 
fl 
1975^ 
Enterprise and Annual sales of hogs (head) 
year of 
manufacture 100-199 200-499 500-999 1,000-2,499 
2,500 and 
over 
All sizes 
Percent of tractors 
Feeder pig 
production: 
1 
1971-75 
1966-70 
1961-65 
1956-60 
Before 1956 
All regions 
7.4 
7.5 
4.8 
53.6 
26.7 
100.0 
29.8 
8.5 
13.1 
17.9 
30.7 
100.0 
18.6 
46.6 
15.6 
11.1 
8.1 
100.0 
b 18.8 
19.0 
11.1 
28.2 
22.9 
100.0 
Farrow-to-
finish: 
1971-75 
1966-70 
1961-65 
1956-60 
Before 1956 
All regions 
13.7 
20.5 
9.7 
22.8 
33.3 
100.0 
23.9 
17.9 
16.3 
12.7 
29.2 
100.0 
23.8 
24.3 
18.7 
2.7 
30.5 
100.0 
33.8 
24.9 
10.1 
19.6 
11.6 
100.0 
62.3 
17.3 
10.7 
2.0 
7.7 
100.0 
21.4 
20.3 
14.3 
14.2 
29.8 
100.0 
Feeder pig 
finishing: 
1971-75 
1966-70 
1961-65 
1956-60 • 
Before 1956 
All regions 
5.3 
42.1 
26.4 
0 
26.2 
100.0 
29.6 
16.8 
15.6 
11.6 
26.4 
100.0 
33.9 
37.9 
10.3 
0.2 
17.7 
100.0 
29.1 
26.5 
28.3 
3.9 
12.2 
100.0 
-
23.3 
28.8 
19.1 
5.5 
23.3 
100.0 
^ Source: (3). 
^ Insufficient observations for reliable estimate. 
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Appendix Table 47. Kind of fuel used by tractors used in hog production, 
by type of enterprise and region, 1975^' ^  
Enterprise and 
kind of fuel North Central Southeast Southwest All regions 
Percent of hp hours 
Feeder pig 
production: 
Diesel 
Gasoline 
LP gas 
20.7 
78.0 
1.3 
77.8 
22.0 
0.2 
36.1 
40.2 
23.8 
30.4 
68.3 
1.3 
Farrow-to-
finish: 
Diesel 
Gasoline 
LP gas 
49.9 
49.5 
0.6 
75.1 
24.9 
0 
50.6 
17.3 
32.2 
55.2 
46.6 
0.9 
Feeder pig 
finishing: 
Diesel 
Gasoline 
LP gas 
57.0 
42.0 
1.0 
77.9 
22.0 
0 
44.7 
25.6 
29.7 
58.0 
40.6 
1.4 
^ Source: (3). 
^ Based on proportion of hp hours by kind of fuel. 
377 
Appendix Table 48. Size of trucks used in hog production, by type of 
enterprise, all regions combined, 1975^ 
Size of 
truck (tons) 
Feeder pig 
production 
Farrow-to-
finish 
Feeder pig 
finishing 
Percent of trucks 
Less than 1.0 85.7 68.5 73.6 
1.0 - 1.9 5.1 16.2 10.0 
2.0 - 4.9 9.1 14.9 13.3 
5.0 and over .1 0.4 3.1 
All 100.0 100.0 100,0 
^ Source: (3). 
Appendix Table 49. Age distribution of trucks used in hog production, by 
type of enterprise, all regions combined, 1975^ 
Enterprise and truck size 
Year of Feeder pig production Farrow-to-finish Feeder pig finishing 
manufacture Less than 1 ton Less than 1 ton Less than 1 ton 
1 ton and over 1 ton and over 1 ton and over 
Percent of trucks 
1973-75 26.9 9.0 40.4 19.8 35.4 13.6 
1970-72 46.2 6.0 19.7 12.4 21.2 16.2 
1967-69 13.2 9.4 18.6 15.5 26.3 31.8 
Before 1967 13.7 75.6 21.3 52.3 17.1 38.4 
All 100.0 100.0 100.0 100.0 100.0 100.0 
^ Source: (3). 
Appendix Table 50, Distribution of truck travel per unit of hog production, by type of enterprise, 
all regions combined, 1975^ 
Miles Feeder pig production Farrow-to-finish Feeder pig finishing 
per 
unit 
Farms 
Miles per litter 
Farms 
Miles per 1,000 
pounds produced 
Farms 
Miles per 1,000 
pounds produced 
Actual Ton Actual Ton Actual Ton 
Percent Number Percent Number Percent Number 
None 6.8 C 0 6.7 0 0 10.3 0 0 
1-50 43.2 25 22 62.8 23 24 53.6 25 38 
51-100 14.5 75 41 16.5 67 67 24.8 68 57 
101-150 14.2 136 76 5.8 116 120 7.8 134 70 
151-200 5.9 174 117 1.5 163 116 1.1 177 143 
Over 200 15.3 366 232 6.8 301 220 2.4 420 485 
Total 100.0 72 48 100.0 40 39 100.0 42 46 
^ Source: (3). 
Appendix Table 51. Number of U.S. Hog Operations, Number and Value of Hogs, 1949-64, December 1, 
1965-78* 
Year 
No. Hog 
Operations 
14 States Nos. Hogs 
and Pies 
14 States No. Hogs 
Per Unit Value per head 
14 States 1 U.S. % of U.S. 14 States] U.S. % of U.S. 14 States | U.S. 
Thousands $ 
1949 NA 3,014 NA 55,789 NA NA 19 NA 
1954 NA 2,366 NA 57,093 NA NA 24 NA 
1959 NA 1,849 NA 56,949 NA NA 37 NA 
1964 NA 1,081 NA 54,080 NA NA 50 NA 
1965 683 1,058 65 43,569 50,519 86 64 48 NA 
1966 675 1,056 64 49,119 57,125 86 73 54 NA 
1967 658 1,042 63 50,556 58,818 86 77 56 28.30 
1968 617 968 64 52,513 60,829 86 85 63 30,50 
1969 567 874 65 48,840 57,046 86 86 65 39.00 
1970 569 871 65 57,630 67,285 86 101 77 23.50 
1971 561 870 64 52,965 62,412 85 94 72 28.50 
1972 517 778 66 50,616 59,017 86 98 76 42.00 
1973 495 736 67 52,790 60,614 87 107 82 60.40 
1974 489 733 67 47,170 54,693 86 96 75 44.90 
1975 434 662 66 41,855 49,267 85 96 74 80.40 
1976 428 658 65 47,120 54,934 86 110 83 47.00 
1977 411 644 64 48,308 56,539 85 118 88 63.20 
1978 400 631 63 51,130 59,860 85 128 95 83.30 
* Source: (3). 
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APPENDIX B; 
DERIVATION OF ESTIMATES FOR AN EQUATION INVOLVING TWO EXPECTED PRICE RATIOS 
Let ^  - R and ^  = S. The expectational model for each price ratio 
is shown in equations B.l and B.2. It is desired to estimate the coeffi­
cients HQ, a^, and 3.^^ in equations B.3 where denotes 
R. _ R*_^ . _ R*_^) 
s* - S*_1 = 8(St_i - S*_i) 
(B.l) 
(B.2) 
farrowings in year t, R* and S* denote the above expected price ratios in 
year t, and denotes the random residual in year t. Equation B.4 shows 
the same relationship for year t-1. Subtract equation B.4 from equation 
B.3 to obtain equation B.5. Substitute the right-hand sides of equations 
B.l and B.2 for the quantities in parentheses in equation B.5; the result 
is given in equation B.6. Collecting terms, rewrite equation B.6 as 
equation B.l 
-1° ^0 * "t-l 
- \-i = *!(%: - K;.i) + + "-'t - \-i> 
- VI ° - A':-! + + "T - " 
("t - "t-i' 
° ^t+1 • ^0 * "t-1 
- ?c-l ° " «"t-1 ' ^0 " "t-l> + 
<"t - "t-l' 
"t ° + ^ l®®t-l * ^ 2®®t-l * *t-l + ^t 
where V^ = [U^ - (1-g) 
t-1 
(B.3) 
(B.4) 
(B.5) 
) (B.6) 
(B.7) 
(B.S) 
(B.9) 
(B.IO) 
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Rewrite equation B.4 as equation B.8. To obtain equation B.9, substitute 
the right-hand side of the equation B.8 for the first quantity in paren­
theses in equation B.7. Rewrite equation B.9 as equation B.IO. Estimate 
the coefficient a^g, a^g, agg and (1-3) in equation B.IO by least squares. 
From these estimates obtain the estimates of a^, a^ and a^ to substitute 
in the original equation B. 3. 
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APPENDIX C: 
DERIVATION OF ESTIMATES FOR A JUST-IDENTIFIED TWO-EQUATION SIMULTANEOUS 
EQUATIONS MODEL 
Assume the model indicated by equations C.l and C.2. The variables 
are defined as in the text; lower case letters are used here, since the 
variables are expressed in the form of deviations form the mean. To obtain 
reduced-form equations, substitute the right-hand side of equation 1 for q 
in equation C.2. Solve equation C.2 for p in terms of the predetermined 
variables y and z to obtain equation C.3. Similarly, substitute the right-
hand side of equation C.2 for p in equation C.l. Solve equation C.l for q 
to obtain equationC.4, which expresses q as a function of the same prede­
termined variables y and z. 
Fit equations C.3 and C.4 by least-squares regression. The resulting 
coefficients of equations C.3 and C.4 are themselves combinations of the 
structural coefficients ^22' ^ 23' ^ 32 '^33' Coefficients b^, is 
estimated as the ratio of the coefficient by y in equation C.4 to the 
coefficient of y in equation C.3. Coefficient b^^ estimated as the 
ratio of the coefficient of z in equation C.3 to the coefficient of z in 
equation C.4. Given estimates of b22 and b^g, coefficients b^^ and b^g are 
estimated directly by algebraic substitution. 
q = b22 + P + b23 z 
P -  ^ 32 9 + ^33 Y 
(C.l) 
(C.2) 
(G.3) 
(G.4) 
